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I., Tis BQ:4EB iimsmir 
1, I^ed of Iiisstl.atiiif fall Boas'd.-. 
At tfee pS'Smmt time it i© estimated tliat tlisze is a 
pirodttetioa €>f iaaiilatisg wall 'bo-ajfa tln?6§'--^a£tei?'0 of a 
Miltan. aqmaJ?'® feet aumtially. Ifie pot^jitial aaa?fedt is set 
at Urn Mlli0:i4 aqaajC'e feet witla the p^ossibilit? o£ m even 
i,^g63? fiiiKtare as .jsopuiatioii inGnem&s md tim- mm aXe 
(29), Ttee is ilwaFS tlie pos'tiHllty tliat a large 
ejEpc^it. tarade. will M mmlopeO, tot tliig materia^,. Mauf of 
. 
tfae insulating boar4 Qompmim expaaAing oojatimously 
(57) m&. nm plaats are Miag ^aae^oted (5^.) » 
fhe- altsa're facts s&oir tlst iusmlating feos3rrl hm sm, im* 
p.c3ttgat .ple^!.e to. fill ia out preseat mommia s0i]i«5ae* It 
looms ljic3?®iaeiagly impo»tA'5B& wlisa we eonsiae^ tfe© 
aituatloa (^5). Bie ptil:p wood liidast3?y fe-ae niiaflugllsr 
ted to Canada ani the PsMfio lloartlt^westi end ia spit© of j 
tliis moilnn. to aoiixo&s of »s®r laatesis^, it Mom a sbdirtage 
of t«e0« to piaip psfo^ictioa fiie supply oS Hmtes 
Qomtaxiil^ decreases in spit^ &£ ^etoestatloM and otto 
poseibls reiKedies (6) (7)» Sliioe tfee last Mlfidle f^st j 
u,0t Mite of tlie liimfeej? pwodmBd., the Bbipping proMem j 
Is a .0BiiOT$ one, flae food growing and aamifactiii^iiif jregious | 
i 
import ao-st of tlieia? Immfear Ca4)# Sotoeidea? (75) | 
I 
del (76) gif© W'Xy mcsllent 6wa^;la^les ot ttese conaittojis, | 
f-i I 
tlie mmB% to .©otreot, tlae 
ti:Oii ia to jftaiiuCa«s1iwap© ir'aa?loiia &t. s^ratli^tta ImTseaff 
frosi isom^- lastearial BesiataB e^llmloslGi waste 
.material, ?s3?iou# %eea. ©ijggeglJM (%)- Q^'mm 
UBB hmn nmd, :£aT fhiB pymp^^e fo3f gome; the pm^' 
p0^Hm of 'gsrpmm sp?© well Icriiow (BB), Siedel tried 
mixing paXp m%^h fh# |>y<3p«s3?t:l:es of 
mad© tmm siot .laeartif m m 
fmm ir9g#tafe3.e fiteear mam* 
Mswiating wmil is m.ee<J «^;©ftsiir0l.|r iis, 
o0ii^tarac%ion {&%}* . |;t i© appXiesI of t&e wo04en. . 
^hesrtJliiog iwiaer Bi;(Jiiigj, .sftmcoop Isariek rmmm* t% peo* 
<ati6«s a •mm& arigid wa3Ll oi?d!,B®e3f *004 s3:iem.t&i»g* 
lias abamt- fomj? tines tlie &eat i»i«ct.atiMg "rate© of a n^tm 
• 
liP83?d. tt is sieo esai^a* to bss my& lets wasteftti tO: ap-pl.y. 
teQt1:ie3f mse is fesr d©e«3a?atiw fiisials. or. as a 
jilaat#3r l3.-ase^ It is "ussd as a liemt ittStJlatiJig? mateapial on 
flat yoofed faeces it is a<»ir6i?«d wltte 3ro.©fi¥ig ta:3f j. 
gte'ViSX,, cad ^s'-jfiDUs otlieif raatsae-iale,. il,s .a mot i»0td,:at©y 
it «3o.B€«ftaatiQG sad is faitiaTaXe for tM® .teason. 1 
I 
i 3 
•- I5ata f3?0M te^t© to tetetiaiua tliis fajetoa? aay oia-
tsime4 f tom the sai^e !|^a3!tme*it of auF miamfaestuofer.® 
• • . - • •  i  




teli mm alBo Ije- nrltJi • paints md umd fm 
jsanane^e cott.a^gs:|. <3fe|el£ea Hornsea smi sticli lik® statieistiree (§9)* 
It se^Tes as a liftltif foir 3pefs"S,g.©rat'o# ©•aJe'S- (^3) 9 3ref3eig«:ff* 
cisia B'feoJ'ag^ f00ms,(39)1 et#* A laargs liaX^I i® 
tSast of a Baxm& itigaila.tiog ©a-fe©ri,0l| 1# as a iiaiisg 
fair aa^pe^ed £t0aysi, 
Tsdm© df effl^leiat hm&t t^nsmiatiant ©amacst fee -o-ire^ 
(M) (30) • T^mpaaratmsre witMn the liome may mod-
airmtad flie yea*-
fsici.cjus pafo-ittcta tii^ insulating Isoaaf-^ m&f fe@ «gy:t-' 
mfaiTfe-aar&i* mong- tlie^e aar© p:r@ss:efl tsesaaril (3S) (65) * ittitiiar* 
ti«g Maalteets tsat&ear stibstitcrle (S^j f aM 3r©e4ixol4 
etMpO'Sitioii (5i)* Br #03? $li6 Mfges-te fieia, lsaw#ir@r, 
i» tibtst ©If tk@ afigi-^d in^anlatlmg.'beaits.* m®€6- l3C3e:p<lsj a$© 
umially |;t0i80g®itteoias> sppafas-lssaftelF liao& m&. 
hm^ mtm struat-wtal. value. iB$):* -s-feioa©^ &f 
types .may* "&« obtatae^ fa?QK tis© Ittaafs.'fcmire s,py {IB} (6®)# 
2- Raw Ma:Ma?S.al.. 
Mm-y yaw mateytals a37a 4» iie# for tbe majittfaotmr© of 
i%tstiia,tiiig "bo^a^^l* limy have "fe»m saggested* Amisjif 
tJi®: mom topQ3f^afi'l msB tsstgaes© (mgm 0mm ws©t©) (6%^ 
li#oiflee .s?dolj0 waate in roriorn fofss, »tira» (f^)» 
s3rt4(3bot#«# «lllEwaM,"ba:2f1e (p), •ol.A mwB pm&t& md Qthms. 
name^eotts to ffiea-feian * A attiif of th® patan*! 
aa, as t-ae variety mm^mt-al0 
smted. (69) (70}. 
fM faet tiat tlier-e t& mtiU a g^eat. oaaatity o,f eoafxi-^ 
stalfes avallatJle woiild sska if smm t& be- a.^eirf lo.gl©a3L 
matei'ial. Iroiii w^|-«5b. t» fflswiifaGtiiaf^© l50.fia*<l#. 'Sie q[ii.estltf .o# 
ooriistalks proittoefl samtialif ie momotie (?)• (06). . iJi tJi©. 
eoifii 'b^Xt aXoae tliet-e i.a a waste 190 million, t&ns p^r 
Yem^* a'^erage yiel-i af" li?- !•§ tgm p&t 
*> 
ms'B {Z$)* • .dtst3?4l>atioa of tlie 0msn aairesge 1« tfee-
Uiiltei. states is i» Fig+ In soa.® pas-ts Iowa 
over €0 pear 0^at of tii® laii<l ig Iti mtn CFi»g* !)• X»- raany 
locsalitiea :e»!»,gli oisriistallei comXd dtrfeaifieA within &, 
fire mli® 3!syiitxs te> fxariiiati 3*i» materii^ fm a pl«nt^ p3eo-
dticsifig 100 jOOCJ. ®«p:83E"e fset of laa'aard pm (29)» 
ftB pmMm fut mmB& is to^ md B%me 
%h^ stellp ttutH it "toecomes tima to m«e tli.e»p md 3?@*« 
oompeBB® tto faa?m©i?s fcn? mom t&an -yaXiie if ttos^ wem 
plowed » 
It maf nmmmmif ©mt IsmxB tbe st-jillfe® to g©t 
Tid 0f ^dtii homt (Sp)» Besides tliai tile 0la«io:al 
mime @f t&€ «t:al.l: «« :» f@|fti3.i%«3i i« Iwwg parwi4.©d aXl tli© 
e&»iaal.js aaee (il):- .itisioto ia.,ir®«F 
MxmX^ i f} «E<t© «» extmaiir# i»v6-itigatl.;:m of this aad ^S'am© 
to til® mmlxL&im tlmt if the fame? raotiTed s« low 
Q 5 ^ s 
' 
'• U'Wj'jl Ijij^ '^^ y y-^ v/fc' J 55ft r"^ 
'•'ilo-lV i^.-'" '-j^ 
J'i'fir 
fl,00 per toR fof Ms stalks tie would Is© fcettea? off tiiaii if 
he plowed tli©s uiide^r^ ^ei:r mine a.a. u, ca,i:t;l© food is so 
low as to b© alia^ef ft^:gli,gilil.e* 
ITasri.013.0 woyteys hm^ siBM.arise€ tbe data ©a t&a e^jst of 
lia3?Te0l;liig' tJie stalks , (7) C^9) (7^)" giBt . of 3F^e* 
posts is tliat t&a stal^fes ean tse mt and baled tot ^jJ3r,©xl»at6-
If 13 *0© pet^ t#a,r figa3fe:g VBXf fs?om m loir m '{,S6) 
to ais high aa: '§m %<m (SJ), (^7) tb® o@st 
at lii.^11 W0 add to the the 'aQSts.# ^aM 
tlie peice to fe© p^«d t&e faarser it Is Iselieired t^;a^ a «iiill 
prap©3?ly loeated <i<5«ld ofotata it© law matexlal foa? |i.OO' pear 
toa* Hsxv^ating and staG&ittg laaoliineirir worteed omt by tlie 
iigEietiltttral. Siigine^riiig IJepaa^tmeat showa tm figs. J and 
Wim fTop-ea?l3r ©taofesd tlie stalks suffeae littl# d«tesl-" 
oaratioti^ mpon stO'tBg© u? to a period of on® y&Bit 0# 
longea? (29). Olaemioal anslfses (60) ( S f )  B h o w  tliat t%© ©talk-S 
oontsi.a fTom 55 to per eent of eelluloee. OQEtilderiug' tfae 
fact t&at ajttjefe of tiie It^eoiis mstearial ffla;y 13© iretaisied in 
as iasulatteg t>oaj:d 'aeeasottafolj higto yields may Ise exftet-ed* 
Stjmctural oltaj!?a0t@3?isti<^# (S9) (7^^) would 
mot iiite:rfe3?e witii. the. psodiiotton of a pulp from lao-aard. In­
deed tiie l»3?ge pe3?qeata®a, of feigli Inaulatiag irtlu;© fitJi. may 
"b# a "S-eyy decided adirantage. 
h-yLr-~iL r i4n4i} 









f t ' J, ^ 
3. FX sat B aM Fso'eesses. 
me follQwitig see tii© nost ImpottaBt types of aefassif'siei 
l!jjaa;i'ds m tlie 
Qelo^m made t^m to@.ia#ee (sBg.sJ?' oaae wmte}* 
laseaite maie fto® eic|)3.o€e«! mmd wast.©. • 
Issalita made siilp&ite #©i7#e®s|iig^ and grons'i wo'&i^ 
Iiis«>l30:S^a aad# 3tmw* • 
aaie siilpliite aua gar-uimd 
mXmmM aaae tmrn cQsmstalke. 
tmm pntp waofi ami wsM waste* 
mB&0 &om II&OH&B 
ft& pwrnrnms mplsi^m "by cmpmim 
mmm^ of'taa. fm mimpX® lasoalte Oompmf 
lei sewsal md mills rseerffel^f ma extensively ©oSified 
pmcmsw ummi psos^esses to b# dascaeltje^ mB llaMt to 
hmf& Been QkmgB^ -at tfiie tiss of tfeli wfitlag. Iweiftfeeless 
a few typical e^s-aples &b 0vmi 
•aelate^i* (5,2) f6^)C|0)» Th%w laoaard is maid® fiem %f^asi©« 
•fUls iB sliipped to the plmt In higlily oojapreseet bales weigii-
tog tsw aK5 pentsafls,. ffesse st-e sto3?e4 ttpou a;frlfal at tli© 
plsat.. Wiett feady f0'2f tixe isales m'e op^a aia0 titfe 
filses' ts giD^em a wata» m&% (or sllgiitlf afiii) fot &tte!»IS03tf 
hmw* fte.0« it 1« r^iii ftoemgli a Will%m» s»ijag^ aill, 
a 01afli» sia i-prnttahlf toefcwean tli^ steps «f 
tef'lsii^).. TIIBSS to fee- some <lou"fet as to wlittlies? tfeie 
mm old tt -i® ptcsts;^:# -feto eA -irasris^e 
tlass tliey ,li8^-0..iiiclwae4 a«^8p«imt tm tfeeit pulp* 'Bie 
is 3?im #at'© a tBO^eyllnte wliiiiti, a »sl Is 
and tisis in p3?fa-a#a aacltd* 1*!i.e .di-y bS'Sj-d is. trismea to-
aim sii.a paelseiS fqi- sliippdiig. 
Ma^onlte'# tfoo.{J sotap:[SCmostlf mu^hBm |ji,»e) 
a^$ Ksea in tMB -Drocessi I'bes© ai-e cMjppeia asid ^5E|jlo4ed 
from atesia g«s at s ptessOTS of lOQO pomnis p«3? sgm-asife in^hi 
Sie fllier 4s refiaedfproljsbl^ir la a toa mill said f©tot m-* 
fias-rj' and tlie mal; fi3r«<5i om a modified .fottardrlniea?:*- fh® 
bcssr^s sore out ?ret m& dsiect in a liydarattll.o pt&sB lAtid;©^ a 
g©Etle prsssmr©. 0ose of tlie Ijoaafda. a;3?« p3e©Bs,«a listaeti iato 
pressed feoard*. 
ix,@ii|3Xes of .ot.liay pa^soeases m^ fe© found Iti tb© 
ati»e i3l] i^B} i&9)' to aesflal view of t&e Mffilaewe&a plmt 
at Sufe^i^pe, I&im,, is sfeow^ ia Fig* 
t i .  mmmm 
l» othet I'yoaaete fsrom 
AfnoXd i B )  liata eome fiftf oa? £sixtf |)todu<ste wfeiaH o.eii 
"be from ooTOstalks^ It is eomeeivaWe tliat aw pw* 
du0t m@i»g a Xaaeg® cpenttty of staaka- mlgtit 'b-« osmpelliig foar 
3?&ir taatdrlsas with otliea? teattstxiea.. Oaf, mvmsl IMmstsfies 
tftig&t fee mn Blffltilt-aneottsl? tiaijag tlte same tm- i«.ate3?ial«i 
Mt asimfaettofiiig 'ii.ffei'eMLt ptodtt&tB* Umm It 1$ well to. 
Mnm eoisetljlag 0# tlie pagtifeliltiae.. 
flS0 |t»i,sicrl,ps;l mt mat«iaa 
pmt is. tto mmm$mtw:^. of pm^* it®, ettlu* 
im^ e&ateals mmBtalM Bpp&&s- t© e^ffet p'O.ssi'feili'feiea im mis 
tke pareseat time a Mgli .gjrads of papsa? ia be* 
ing ms,-^® at p.laiit: #1 tiae Ootits'fealics Pr«^aic|;# 0mpmf at 
laaaville-, IXllaQit C¥^). .asi o:Uiiei?8 saAe ,a of 
trsrioms cook.0., siifi otli-.ef «tuae«i1S:S st loisra O#!!.©®# (6,7). 
good ^adea of psp.e? ptap. (S &7J .stiwiaarises 
tto# aasa ^^aeajibes ajidltiOBal m wsai.. It 
appesafs tmm a etttdy of tliese aartloies tliat tte prodsetiom of 
paper pulp will Gm%tB a laayga demand o.^oxRstal.i£s,. 
Haart.foifa (3%3 dewloi^ea a hmai Uomf 0u'b«taia0e a-ellei 
^ griiiainfi piilp to a |elly-*llfce mass, aouldittg and 
slwXf» fiiig pmM<3^ , appeals to liave mm slsiiXea' to 
imloaatsed fitset as w^ell as i«lag a«4t.afol0 for Miseless. 
gem, eto* 
i l^) lists •rujrious maas,, md Bomff awfi Bmg-
irCl ffs»feed out a p^m&m f&T' pj-^amoing illtiwtJis.tiiig 
gas f'e3?3fleiitiag witE .sswaga. Tbis latl«i» has ttie 
a.aira'stage ot psoteing a «satole pulp lesiame,. 
R«ett panim&i. gooi p»'@ai.ed "b0s3?a f^os eomstaltes 
a.fiiag o> ijf^seiiig ^t&mdum i.iittil.&f to tHe ila8oalt.e p3!o:<3©a«. 
IS 
Mtliljioiiai was eajried out m a aliglitly largea? 
eeale (29), aad sesri^^e3 promlging. 
in soa0 mr©|3Q3*tea mtk iaffisi.ger* produosd a goei gyads 
of sfefrlgeratiiig iJoard firoia tie eoKastalk fl^is Isoard 
Uai a lQW0ir eoeffioient of t&eriasl co.ad'a.etivitf thm Gdrk re-
frlgeratiiig "board* 
1 gos4 grade of papier maehs maf foe aade froa sorjistalK 
pulp* pulp for papier maehe rattier oXoselj' reseables 
tlsat troa wMeli insulating Isoard is made# Bf tii-e use aait-* 
aMe aj^estir«a very atrong material em lyroteeed**, 
smitafele for eiioe tr#es amcl otlier aouXiod arttoles. 
2,. frevloue Worfe o» lamlatisg BO:sra» 
Itidge and •etli.era proiijaed a eo-arae grsda of tjoarsS fmm 
csmstallfs and coracsobs ae esrly as 
Mi»a (^) ]®3rried this worfe ftirtlitr rising lime eM so4a 
asji sooks, mzBX C29)iii6orporatea .other OGastit-tteKt® sueli 
as flaaE fils^rs m& cottoiawood witli the eornstQl^ pulp smd 
iEip:r«3ir#d pratoet. ?eg,t wm aS.00 tried m a lalaElwf mter-^ 
i,al.| tJttt ttie results wer© not promising* 
Qcliniefter (7^!^) protoa^ goofi meeJiaiiioal pulp 
* 4t agiaeertttg ixperiaemt Statlo«, Iowa state aaliege* 
** toreportei w^rfe fejr t&e autlior. 
Somewlia'fe later C|5) fee mgtd® 0i3mp^ei»:e«slTe af tli© 
effect of irar1„cms sookiag agents, mw/ tfpm of cookt 
I3ea2?©4 proaieiiig att&oti# lliea© ezpSTtmrntsi wme' mt 
ge^tliey Some of goJujeidej?* ©. work ln61ea.t#d tba^ 
gooa pulp co«id hB pmp&m& in tli-e 3?od ffiill. 
0®ii©i ||i;| osjaaXwde^ tiie.t tlie pttli stieuXd be ®epa3ea"fe'ed 
fyea tlie ©tallis. la to isuodmae •fc'fe.e tjest tfpe of Ijoat^. 
Sui2'@etjmen%. failed hsm au-fc- tM# ooncltiaion.* 
,als# 'fifXpetliaeRtai wifh OTSWJJ^IJMCLP mistets sua 
par^ofing*. fi# gypatM l3:0:®ras w&m -mi p^Mimlmlf s0.tiafao-
t03?sr. It was 00«;0liiaed. tliat sodiw slii;0a-|t p.t«0ipil!&ted 
wlt^i alta® was tke most effgoti-re fim pmofing as©ttt. jm^ 
mmiMm mlphate. was Istea? foaiKl to he^ «ffeC'tiire as a fire 
proof lag Matea?i,al. fajrioiis patents (^1) also glire ia-foyaa^ 
tioB aa to netkocls of f'i^e proofing, 
Seidel also mit some tests cjii watei piroo^fiiig 
boas'i® by ispir^gnstion wltls. as-fiialta, ete^ Rtcfliaif{Seo« 
amplified tMB wmk BommUat hy UBiBg smh swrfaee eoa^iug 
lastesfials as M.feagtX (2), glue,, starob,. m& easeim. Tlita 
was also fa3!tliar as a stu% of tM ®«e!iaalsm 
of was maie (t) C^5) as will a® of lateral netlaois. 
of trate:ri)tQoiiag» k mm fittallefi of till® w<jrl: li 
to^ 'fee 'lot»a an pm^ 2Z* FO'3?^ yefaxem^jas »a to wojrk using 
adiieiiires. ittob m flat (25), #as@iii (72) sefiiaa. 
slllGate (13.) ctKi eliotild eosemXt tlie litearatiir## 
C|alte a aiMber of the depattm^Qats at Iowa Statt Oollege 
lirMB.,Wm iTOt&iiig tmime pliaB^s of tlae to 
of eo^nsteaicB. flit ssost' Impot-feaiit sf tM®e in 
relatloa tcj tH# traarfc, m inettXatiag mB m folXowa? 
Afgrigtiltmaral 'M&i'iUBBilm.m. Fjofeesisya i* B*- Ssjrifisott 
gad E, ?, aeilias Mm Mbm mAin$ mntimmBlf on iiM 
im •Of eollectiJig tfaa A report has %&m isstiefi (S6) 
sna It Is unteBto-oa at tlis p3?es©ii% liaie tSia^ a it 
sooii to fea pumi0&ei* m@ lat-eet .slsews a liesiresting' 
eo&t Qi pea? ton of matsrlai mt ajid lialed*: 
glavaiea* isarofeasot H. StsiXes of ttoie depsrta^jit Iiaa 
aft srppa^atti© fat aelserffliag %M fhe»aX oonaiiotlirity 
iJS)- ®is appsxstms laas tHe adtraiitage of 
tmnliiBg tiaesipaess, caid sirapXIoitf of operatlm* It is be-
Iteirtd tliat B3e» Stile© lias mate a teal eoxitEifeutloJi to^ tMs 
field* HIb apparatus is uhQim in Flg« HO ana meCTi'b&d 
Mieflf sit gas® 131 • 
{m,amiatry> fhie dip^aietment is doiag wofi:, l3a 
mmf fields., aowe of it iiasl.uaefi imslytlosa wark (60), 
fttjraictmifal. stedle^i tli® ftiiidaJB'eBtal olaemisti'i' of tlie ©©a?®*" 
stalfe cofistilwetttfi^. tlie xemmtf oi ot 
pS'&totlo.tt,, fementatioii pyodmots of ttiase fey^protots,. 
ptodactloB of etc# 
.. i;iip'iiiee3?iitg« Wstt ia tlxis depsxtmesit hm 
lowed iiaaarly all pjiaees Qf iiiattlating wo.3?l&. Besides tiie 
mtk OS IMS pyo<30gs liaa to wttli ftuiliif 
psoi^sirties of aas^d tlm easeea ef tfeee© pie.0pettias,» tliete 
a:r^ liaes ©f mus^ial luteseist.. The btilk of tMs wo3?k 
is sa bmt ar^posts atre to^ I)® pis&listted ftm 
tii»€ fci t4»s» 
B^eeliea t&e wqM C6) C?)^ Mtis-feiomftd tiie 
most promisiiag flslds of imvestlgatien me the folioiriag.s. 
tetoal fatteal ^m l3e ^b-lgljied to yieWf 
la3?ge eaomgh to be cgfismeg^iel .fijcja. eo3fn<j@!te 
liftoiyait* belidired tliat witii paropef eoolcimg 
tl@jis. tetesl bea^'ittg It^Qirs 1» C!0!«83?elall^ fsei&yesjabxe 
cpiaBtities. mm M pQatlnawslj "blOTO off of tlie oosisesf '.vMoh 
is ptepa^sing ilie stalks foa? lase as ptilp* The ooB4®tsa,te ttm 
tlie 131-QW off of aa ©rdiaar/ wates? ©ool: of ooyiistelks ooiit^aAss 
0*5 ,E5©r omit tefmiral** t£ rni yeid oaols Qm i)« used ^sme<i#se~ 
ffiicl a guitafela fjulp ©fclssiintei It t^oxili m atari oily 
oxeas® tb# yield of tefmaral ($3^3 • 
» tJiMt?ei^oi?U^a woffk b'f f* R* Iaff«ige3?i Ofeesp Blngi* Dapt. 
|Of?s 3tata aollege. 
• 1 i fty V * 
feoat4. fha sepa:ca1;ion of pltli fro® eosfsi-" 
stalitt lia® toeea meiati01104 on pngB 16 « t&is pith ©saa "fee 
molded, to a feairiiig easfficleiil; of -IKetmal <5ojiiiioti'\rity 
of 0.2^ (B-. U*e p6i? 110-ar pet Inoto tMclsmg^ss, per 
foot of a:rea., per degtee F. tejHporattire aiffeEeace) (see 
page 131 for coMuetiirity tester), ccsiapaxea to a value 0. 3© 
for eoffliBsiroiaJ. ^orkboar^. 
By aakimg an tastilsting boar4 of double tliiokness 
lias beeii pressed wetf ligMly a good refrigerating 
bo©rd oaa ise made, eosfflsient of ooadwctlirity for tJiis 
ols0s of aaterlai is in. tits mlgwaothoovl of 0.3^ 
•pet lioiir., is the drying cost of tbls thlok iiaterlal la 
obirloiifjly tolgh(on acooitul; of tfee faet tlist t^te 'boards o^-annot 
be PTqbbM liard aad therefore contaia a liigli pereertt^e of 
Kioistui:e) tsie "biggest profel-ta Is tlmt of aisylaS' I'o 
adraatsge of tli© film effect on tlie ourfaoe of "boar'ds aad 
aTOid tlie cirflng tJifflomltles of th© tMcter TsoBrds sttrndati 
one'^half la©ii bo.ar<lfi aay plmiei togetliej? foj? tMa us©, 
HoweTei?,, tills is raally m ap3lioa.1;ioJii of lasmXa^^lng isaar^# 
PresEsti Boara^. BeslQea tba wsrfc "by ReeieCo^) Haat-
ford Ca^) tills researcia Ms 'bmn carried to tfe© polat of 
belKg mearXy rtaSy for mvmemi&lizo.tion'** 
• fill® worl wm <3011© toy tiie mttiot assisted "bf !lr» w, Q, 
Hie of oew ®ea&iaea?y for tliie proasBs 
la on ,<joatiiitisl2,y» f&e Sw®e»^r fQirraing. aa^Mue i# 
dsscsMljea om page ii^- a»i §!|j0w» iti figs. UH -.p a? and UB» M 
i3!BprQ.i3f0ffi-ei5.t of this m&oMm© Bms i>©eii aeeigaed "by S* Whit-
ttifioi© ana tbe aittlioF# m& a ^ese^iption now "beiag «ri.t-
ten* ** 
of impo:^tance. imdnt# tte detemltiatlon 
of tMjigg as. t..lie effect of limi^lltsr iweialstiug aM 
pressed tlie d.#-re3.Qpm.©i;it ©f .and wat^sr 
.p3foofi*ig. ii},atea*ial»i the xxBe of phesoi-^reslm!! to pasep-^ffe 
pa«.@lXiiig i?oa3?tt|. tli^ i.a of %m^t aucii m 
<aiatomiM?i,Qus em^ht, as well as m&af islso^-ellaaieoiia ways 
to imi^yove oi?. ©lieape^^ tlie p3?odttr#t» 
k gaf#at of wasfc %b co'ii^taiitly beimg done upon the 
testiijg of Uoaarag. h ^©sam® of s.qp^ of these t©-st setlio^® 
is liow iB. p»ei>03?atiaB , 0p)« 
Derapeter, h Isulletin Is to hn Issued by the Eiigj?. grpar. Sta» 
Iowa State 0ollete, %n the iieajr ftttuafe dteBOXlfeiag %%%& wo^k+ 
•* B-eing p3?ei>a3f-«!d for pu'bltoatioa hf tfte tl.0» Bttareaii of 
.Sto.B.aaa?'<Ss* 
2. Small Seals EstherWorfe. 
laay (|u-6istion'^ sdcro-se wiii:e2i «5dts3.d he wqx1s.^& amis ixi: tHe 
i*©'' wi-feU lalsom-fe&ry stse-d efiulpmaat. s^acifto-
pi^oMems wliloli ©otild "fe# lay a aerie-e of 0st:eftally e,oa-
tfolle# ^mall s0ale yma® inelwaeci' tlie followitigj 
.(a)« SlSSimg- 15R33f^.. 
Most of t&is wo3fl£ 13ls,8 feeeB pafe^iously published a 
h^ief te^Bume of %he aeaeulti^ obtaiaai is tn«3lmdefl«, 
Sisslag a:atea?ial.B studtecS wei-ej .aroeiii.^ etsroli,. "bowe aa,ct 
M4# glue, ^aMtm. ^ilioat©* «ail£^al« ms a peatoean 
a^lseslre... ®iese matearlaXs wme s1jxxdi«4 siepaafately slid its iraasf*'. 
lom.^ eam'felma.tlotis* 
fbe U&& Qt arosi.a'wal.Ta® was to he feest as well as 
t'lie clieape-Bt matiioA &f sialmg* 
seiaity of tlie ptalB .m&pm&ton was fa«M to "b# m im*' 
fjor-feaitt faetoi- in 2?ost» slgiug* f^e bsst si slag ©ffeo'ts ©oiilii 
ti-6 ototaimed at a pH of abomt t-Motigto tais iraO-me is a fmit©-
tisii of tlte type of pt£lp tiDed.. (see 92# 5j and 77)'• 
from aji eocniomi© poist of iriew it wowld deeii?aM© to 
mtostitttte ®ilplittaeio aiel«t aliisi as a si«.e prepipitamt, 
ftots was fetJM to yleliS mserfcisfa^S'toKjr fets# a small 
paTOemtaga of siilptetarlo aoii mf toa advantliaijeoMly mrtsetitm'feafi 
fm las mafe. m-B om Qt tli« sltaa aaa still mt 
ftie eiisa -cpalltF a maiffeea ext«at. 
fs?a«ti©ss of tie p«lp was fowad atB aliacrst 
aegllgible m fax as degree of sl^img was aosxseraed. 
It frm also ^ot^ct tls-at as pero^^tag© af aro^in si^s wae iji-» 
areasedj. tins-pml:p Ibeisme assnaptoti^ 
ijaiKg :,a|5p^a3?«iit# 
®el.at.lOTisliif 0oml#, "be aeteafiaixxea betwe-ea tfee IS0m2Jd*» 
si^p^axmaB tlxe ©tr^jjgtli tlie memo^ tisiag 
slsa. 
fh0 (p.siutit3r of aro^iji B.±m ws© to 
ab^mt 0m#«'lifi3.f p.e.tf eent^ mnBid&Ting tlia m 
well aa: taeliUisajL .fe,cU©rB twe-liTBd. It iff si«l5:ii«34. li.&at'-
liBg irat aii 
altim afteaf. 
It wm fonnS tJial; tlie ap-fa^oxtma;!;® oost of aiding inswl-* 
0:ting wQulS "be iO mntB per feet sit 
irailtyig ' (arosint-sia© M*$i^/pmnd*a al» x#S#y^(3wa#* 
Foar ijoaxfi waiffe the iryiag taaTiei^a'tsiire iia^ anl^ a smsftl 
effect m f& as :r©eia el^iag was ©#aapmer,a. ©aa l.a moMt cmsieji 
oottld l3e igBQ.a?®d» 
Oeietaiis otf Tm mateslsls* ii*v©i:1i4:ga'«" 
tatS ejifl tMe e0®iGlmsi0f» 3f#a0li©cS tliat tkie type ©f s&t^ieial, 
would »0t. mt aisrs 
PiJie 8tt»^ QhlpB w&iea liat fe#«» p3?eirimAsl.y eactaraat^A «ltii 
.gascsliiota to y^mme tfea five and p-m mnt of 
xosis a?0iMa4ii®d In t&# ci*ip«»> 

flie applleati.0m of a fatitr oeat glms qt stareii solia^. 
tloa fey a,earns Qt a spi'as^ a satisfa.etfi>ry laetliod of iM*" 
-gtmrln^ tlm "fooa^^a sa:^'fa<3© aa^ aFpearasaea i.f it w^m aecessa:^ 
to d-s tliis.-
M^itioaal «ro.rk am. some phases lias Issea i-m^e siaea tfee 
py.feiiig^al5i0n cif th& abQ-^e. fMs is giiirBii Iie3ceifit1is 
(1) . Helatioa^lp of Gmrnistm^^. ttj si slug. 
For ssjall.scale if-03?'^ tli© procMtire eapl-ojre^i in mining'-up 
tke test "b'O'ax'ts was usiialXs' as fialloirs, Ti^e ptC.p was li&tnll.a€ 
fiom tiie "feeat^s or otlie:e misisig aiaohiBs In bmeleets.* '4 r©e« 
taagaiar Biiotiaa liox (Figs,. J & 10) wa® ms«a., tbe pmlp Iseliig 
pomxed on tlie s03?eea auti. soLlsi^eoted to as. smctiofi -of two itiefee® 
Qt tty aems of a stesiii 3'et, 'Biie Board was t^m^ired 
trom t&e so^een., and plae©d i» a moli» (fig* la 
MOl.d it was pre:asM lijf aiaans of bm hydi-aiiXio sirese foT on® 
laimte witli ©. p2?sseui?e ©f 75 P^a" sqitaxe iaoli. (frsss 
sHown is Fig. IS). It was then remo'v'eci fmm %im im%^^. dried 
tot tbe requisite laagtn of tiffl,®' (geme-3?ally about 10 liom'-s at 
110® G.). Before •foeiag -fcc-Btefi the- "boards w©2?e allowed te staai 
fox two weefes-.. ©I# test hosx&.B w#r© 7" ^ 9" ^ l/S" ia siae* 
I-he Qfejeots of tli© followiiig 2?taii6 wesfe to deta^ains tlie 
relatiaasMp oif oonsisteacsy at time of sisfing to defaesa O'f 
isijgiiig, altim oomsufflptios sM asy ©tliex f.acftors witioli miglit 15© " 
affeoted. 
Ooaditiojas cyf mil?: 

V / 
^0 f Oimsds ste^ p^essiiar^e j,. W03;e 3?0,draillei ©»? t!.®;© asii 
iiaet 15 : fii© pialf/irais "fetses * iaitcmgb 
saohine- . aggaplea wei@ii@4 otit fm 
• t0u® TOiS:|, md ^tli fate mse» 
A isiPi^ Se of imip was pla^M im .a 
trss aitlte# 1^# -feJis ili©^ aas© 
wt'lii a xmmf till tlioa?^(m§hl3r aixed* f»<i fta? -
f<latii was sMed aftft tlj® |JH aa.^iEi?1ied %•'<». a^a-QXiffi#:©!!- f mt 
B£)/aa?as wej?© fome^ lu %M »si2^ mmmm:^^ aa# 
aaried nime Itomfs at 
. tm WmM mm -fefestfea e«30o^#iiig ta tli,® 1aeti10aa giTe.11 
uMiat the section m eontSTdl ia©.t.||i3<$s,* ||>ag©,9 122-132.). 
•r&ms.tm-*'' 4 suimts!?f Off tMe ^'sresulte i$ .glfaii tii fa&l^ !• 
fM mmib't.m^im mir&md tmig^ fmn m^-tm tlT© ma-qm** 
Itaif pm mnt* Qmm i sAamn VM fsel.at.i-oii Is p-troexitage 
0f sliim Qtotaiaai as tlie asafiistaaoy at lime sigiag goft up. 
to results ate in witla At 1ili#.3.0Wt. ewls^ 
^en^iss tfc.0 Mii of tm 1® bftsg tiie |»H 
of » It smmm m ub ^MI fma?pdse» ils tM ooisa3.s--
teaoy of 'tb© pmlp smspemioa. is imt&med the .sasa seievt 
• itt tlif .ai3ttXtoa'llo» wemB off tlit baayfl aataljlm® 
im tmm ot wtt fcoard. eoa'fcaialsg tcjuglily p gear M 
m&knlmm-* Tli© 1?»a3fi wag te«ke» isto suitalsle tmm fm 
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If. 9 106 
150 5X.I 4m^4me^ 
g 1^.5 m9 mz BO.3 6s*€ 
% 5 31B gl.0 65-5 197 
3 k k^B s% 50A 
31 km 10 • 9 0:H- a6o 
iti %.7 2Bl 530 S0»6- •6s. X BO 
54 5 m 560 aov^ 57r6 te: 
Ooiisisteney feased m weigM ©f T^ame 4ry fitse®* 
b pta? qewb. Bo^gia nim mstd tbromflioa^* 
its ».c>i?iaal tm&iiiQn ^ to ©^aroom® Mffes* affeet of tlie palp 
ana pajeoipitate tfc© arosin mpon the flbeir. fto@fQ3?e,., it ts 
eeo i^oaioal si«'© tlie pulp at the posellJl© coBsiiteii.«yy, 
msis'tb ix bhrnb fh# •effect of eoasiateacfy m fimfe Q# 
slaiag m til# aegi-ea cif st:atKg, 53i6 gtes9T|jti<m test, .alow 
was ti.set as a crlteyisii of tlii -d«^-«e of sljslag.^ ti^ is "feeing 
mO:st sieettrate gffitige m ^eg»©e 0.f gi-sstng-#. to t^eults. 
B&m --iim gJiof tlia.t .t&e 'feest soiasi.gtener .te fso®; ttals 
pQliit. qt it tlJxee p^ar .crent*. Beleir tiiifee pm^ mxit tfe® 
pmlp 1$ 50 tltat some ,.af tie. to,fia it 
JbQTs tJi3:8« per eent tfee ms^r «jOB.«3entTated as to-
tiite3*f®sfe witfe tJi# (^t 
1:01; tM mnin wowid tead to Gmm tGtn mm^ in «elal©^- tliiaa im 
tlie.'Ii|^.e3r m^^era^il stat# nsliicli'glires'-tj^tter sisslug^.. 
Ouarire III, «!IQW© aji, ..^psprejit 3relslioB.!stolp "feeliraw tlie 
giattjiey aad t5^0: mi^.f^uXus of funture. It is to M notes! tM 
tlie density of tlje Isolds irafise coaaiteebly m& this aee^uats 
fo5? &o»a of tbe aiffeteKGe in mMwXas of miptma?®* fsm 
it Bsfiss t&at tii© aeitii» ©owlstemies csf palp .gi^ e t&e 
13:06% f03saatio» of ®at« &t 0{3asisteiiCJi:.®s of 
tl6 fia^ .aaa Mglily a.y<la?ated stoofc (wJiioli aMi tli$ himtng 
^alitiee to tlie tWmQ) a3f© mm tolmg f0rsiatioi£i.» 
M tli® Mgiisa? mmiwi^ mQlm tlie stoel: eamot fom .a goW «iat* 
It teais t-g M twipr mA mse^aa, and is .gpite-af tM Mgfest' 
eomoeatsfatloa ot tke l^ ladliig filse^s it Is a weaitey tooa^d 
tb.sii. tlioee of toette® fomatioB aad less i3i.ii5iiig ©atetl^ gCt* Tfee 
point ir&exf tMm -two- fmismn 'to tlie ibeet adtrnt-'ag# i» 




tte sietli0!l af forii^atte+ ' 
It .Bbming ysiaiil&tisMf tee-twe^s. eimsisteja^ 
ani teariese Cl|).,,. tim ..^m^ eoii--
siiten i^ies a laree pulp •" »ia 
wsBfesi mm- wQUli gi^ e tli# iJoa^ri a lowei? 
fli«' pi3%s toitto 6.<»,aslst.e:M-t©i mis. bM nenm rith 
ep.al3.ir afiroiigeif* 
(g|., B l^atfea of (3«giree slssiMg 
a,te®' 0.f tM Ofeta-tiom# 
fills s0rl«s of ftms was io deter aim twef. 
diitimt, ©ffeotsi K3?.&t,. t&i -of a Trsi*ia.ttori la. l^ie 
ef tlie pixlp saspeBsioE .sf tej?' tM msM feas l5#0g 
p-fe.e,lpitate(S| sjid seooRd til# effeit of ?95fytng t$atp« rature 
at iim tim& ih& Am %•& pm&iptf&lsed^ 
run i* fms raa wae, m&ae iso- ttie affect qi" 
"srasrigtisna im tlie tmopm!stmj& trf-tej? %h& siii isM 'Mm p3?$-
0ipilalei ttpoa. tm fileis» 
pxepatatieai & hsM&h of moMi Itoee hmwB a/b 
pomie pressure (BO eii»ieal0), aiii clsfllaadi wm 
lapped on tlie aae!iime.|: and aai'feafele i^ pilds w l^glied 
• tt is lo be liotaS tlist so»f of tlst "tlmesw ari' fro®, pitli 
f t tef t f 'S,  I t  i0  bel lew.d t l ia t .  f l iese a id rsxy l i t t l& 
st3f«siigtii t&e bo83?i in tpit# of tMii?' feiffelir itate* 
illSii iSJpHSSJSJSMSI 
fir • 1 • sis M a «jm 1 »g  ^.w 
put. Approximately ten per cent of ptilp was placed la the 
12-poand beater, an4 made up to a consiBtency of three per 
cent. Three per cent of rosin size was added, aiaced in for 
50 minutes and four per cent of altia was added, fhe tea* 
peratyre was $ajaple boari# wejre aaie up, ©ud steam 
bubbled Into tije beater* Then sample boards were made up at 
various temperatures. 
The results are given in Table Curve f shows how 
the Modulus of rapture varies with the temperature. Appar­
ently a temperature of 40^0, would be the optiiaum for the 
bo^rd formation. Howeverthe weight of the boards inoifeased 
somewhat in the ssiae proportion as the strength; so the sup­
erior strength probably is largely due to the greater den-
• 
, Curve ?i: shoire ho* the absorption varies. wtMi the' 
perature of foraatlon,. fht-® smtve Inacateg that tiie begt 
tmperature for foriaation iw from to 6#0:, as as 
the degree, of tlsfing le sjoncerne?!* 
"Sim It* in thie/series of tm& the complete opetfttlon 
of fii.0ing was S:a;crled out at the te»p#S:alu3?« indicated*. A 
ji»ple-of the l^pid:putp wae pi.a©ei ia^the one-pound 
diimted .to a ooneietency of three par cent ^.tew was bl'otn l,n 
until the .t^perstwri readied th&t .ladieatfd .sisd the sljsing . 
wm carried out.: the pulp :t.a0 the better assprojciaately 
30 isimiles-# 




BoaS*!!- , • ,  m .  
md-altts weig'itt 
lOOo eq^ft# 
^ §« thloi: 














• m " 
701 
m§ ' r . 
m 11^7 
. €1*5 
•; P.*4'. . 
50*# 
|J#3!f- pt® 
. #a;la tlii^ &^ri©s of ,3Ms %&• g%rm in 
Curve VII .sto»®. t&e "r®3?iatio« sitf t&a w^aiitois of iei3.|>tW3?« aail 
;, wmm 0ttt m^&ima m 
tim first m&mb qt mmmf l..#e# •mrn. ctpmmm 
immn^xon it to®0«,..,|. wttli tli« i»©irls©; l.«»» tfea'l 
tlii®,.«»p#:riority Is.-tot t» ir^atest-
,0iw# VIXI gl^r^is:; JM ta utiKiug .tgrn^gulff- .urit^ 
t&» ..iltcsw -feli^sfc' sisil.i&g 
taSc€» •p3.a©»; af mm Migkm ^m mm0m0!MmiK 




simm ^  10. a 
Mo » o f 
B<i>a3?€ 
pH MO'iJiilms ff>/qq. in*. weigfel: 3.000 sc|«ft. Water Atssos^-feisxi 
4 i Ha? , $ 2% to'S. 
a M 12,£ ^60.3 
3 •sao 13,1 61*1 
3 65 650 aiQ 11,m- 55*1 
il- m ^^.5- 565 jtfO 18^3 m-i  
Remits aires'age fom' ox m&te tests. 
S^sfii tlifee p&T mnli; AXtm fom- oent... 
tie hlgliei taiperatmras would xiot lime beeii so foc>d If 
te»p6:fa.tares liad been naiEtairmd for ©oasiderable leagtfe of 
tiise. 
iy), Sialiog tests of •vs^lotas ©oism.ercial tsoatds-. 
Froia time to tiai© ooBW«SfC:iallf mamuf:act^ed baaseis wmst 
testes as tO siz© (|ua.li% wa-ter r'sgistanoe, ISas 
at" tliese t©$ta as well a© tbe apiffoMmate datea of testing 
are siiowm in faol© 
Tli© results allow that tlie some type of ooBwterQlal "bo.axd8 
»0Hg tbei^gel'a'es fMd tiaie to time* It l-s aiso- to ^Je 
noted tJnat. tlxe .earnslalk MaxcS mmpmsB fmc>T^0>lf tite 
eojimeaj 'oial ,  t fp^* 
OomajE'csial feoards were also analysed at vsxloiis tiaee to 
determine tM tpgaitity of a^osln trMela wa® retailed ia the 
Ma-rds. TemltB are in fable 5, fhe method &f 
S.0temining tlie sosin 4s t^^em fTom Sutermelstea? (@1)* 
pefcantage of asli is mi indieatioii of the cimaatlty of miJietal 
matter la the raw asterial as well as an. as to tlae 
qaantity af alita eoasumtd iit tlie siatng opea?atloa. 
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AMAhl'SWm mfk OS OCliMlilOXAli BOIBDS 
Boa3?A Sal^s % UoBin f •&.&% Eeiaaxlts 
: J^7  
Qel^te® i/xo/s? s.$m 7.20 
Oelotex 6/  6 /2B •SS9 ^..57 
iBSuXil;® i/xo/ag 
.3*^7  
liismlite B/  6 /S^  5,..:a^i 0,.3B3 










f Daafk sotis 'S..a ex-*-
j tr-aet . lot aXl 
I arosiap 
MaiaewooA 2/g7/a9 / Soaard fouiiiS to be 
It is. to "be aot.ea tliat 1B some cases materials otlieaf tliaa 
3?08iB &aii fee azt.T?aetsa "by this metfeo^# 
• Made of epeat; Itoorlce footsj famed la Oliver? homfd 
maolaiae. 
(%)»  S i t i ng  f e s t s  rmio im  wate^ i r s . ^ .  
Tq detesTfline wliat effect mimt€l fflstt-ej ia tM 
woM lt&r0 umn the degaree of slsiBg tmimtag 
mauts eafylei. out? 
Om mn wag sieia '^ usiag watei? otjtalneil ftm tlie w6ll of 
tlie iai-sewoo€ frodacts •Gorp.oxatlo i^i. at mbuque. flm 
of tMs ^Ete? fallowsj 
























rgiaio..sa{CO^) 0.0 total M:$8olire4 ,00lias lio^o. S97.0 
Bloa3r't!oiia,t© 





Oae rm^ ms »ade uai% mm water, ftie 0msa5rsi6 







































flife tlilrt anm ims mafle asiag ©afdiaaarf watair* 
ffete wstai* liad ©f oo^utse dissolved 0Og and tlie pH was oomp.aara'* 
tlvsXy iowt 
file of tliete tests were slaowa In liable 6a. The 
te0.ari@ tre,r$ mea^'Iy ecpally sigi$4. fhe mme "basic waiesi'' ga*^© 
til© "bettear elssed 'board wMdii is ratl2;e:r ooJit3?E3ey to €:f5eot.gL'^  
tloa, fhls is do«fe1;less e^cplaitted "bf tfee fast tfeat tli.e laorf 
bast© ira1i©3P rocniiired a higher slum caatenl! -fco give tise re-
pli aiiii tidiie^e. the fltoets Jissd tli© ©ppoxtimitf af 
iag j^-e alttm* fUis Bmpm%B tiid vim tbat aim pla?s mi in-
(JIapeastfele p«t la the si^ijig operation. 
for tM of some water oOBiiitttefnts tipon siaiBg 
one Gii^ Tild csoimxit (03) salterm i^ ster (.01)* 
(by* Bffeot of vaoatM at tiaie of formmtlon apoa tbe 
props3rtie0 of feoarfis. 
One of thB laaiiir ^srisMe faetors In the fomatlOB of ifiK 
Mlatisig board, is t&e faot tJaat tlie Tmmm at tlie ticie of 
formatloii rmf b« irsried betmsen. wi.de limits, flie Oliwr 
a a A l n a  r © c m ! r e d  a  i r s e m M  o f  f r o m  biz 12 i n o k e s  < j f  m&mxf.  
The Sweeney foming maoliiii.e respired ©la,!- tliree inehes. fo^ 
la-gestigmta tlie effect ©f vaentm oil tfee teoarfis at the tise of 
formation tlig following txpariaent® were j^axriei out* 
foar mtlm of nms were earri©i ffeese rune were 
laaie m aecliajiical p-alp (On® rtm was m tlxrae tar ioo]£.ed 
15 
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see •fcafel-©©) wMali was |jrepa3?e€ in tii© ly 
the. aial'liKt tar %bn rnlmtm* file pt^Xp was lapped, 
tlie p©ar£rmt$ga o.f moislfiire m& .^ilTitecl 
2iote-fi eoaslst-e^noy im tlie l2'*pom.d fe@at©5f..^ flie 3?:osia s.lsfe 
aa.# al.iim were tfeea a^tded an^S tla© ptilp twmtf mimite©# 
(file -aeoll was mp so ttoat beat©3? wciita.3,.d; aex'V'e priseipalXy 
a© a mixes') . 
fh& 3?e<|ut3"€a amoimt of pmXp was ia a a.ttd 
pouar-e^. oata tlie OliTr-er auetiots- plateCFige* IX & la), f^is 
tiKlt wesi a eiy.<3Ular pXat,® 9-1 inoto:.©-#. Ib d^Mieteafp M eigM 
lasisli. s0r©ea •saariaDitmt ©a "by a one ptiXp.. 
Vaetitim w&s oi^ taiaea hy a small iramiim ptimp* Tm<i gimgas in 
tfe© line reoorded the .irgtmiiim* & smalX <Hilofe •opt^niicig 
©llowed tfe.e Taomiiisi to fee tus-iieil aa os* of3f M afe@&3?t/.^ 
tools the time on a atop watoii faar tbe to.^Bmofe ^3?y« 
tiiis feeing emilt  the vae^tisi ttro^X-e €:rQp 
stiaa^pi'ir a® air passed t&i?owri®i fiiser mat* to acifiitlomaX 
miEMte 0f suskteg timi^  was ^X©w#<S# A ..s-eliaf iralve allowed 
t l i0  'vr&fmm to  ^a3?y betwiSBii  t l ie  Xijal ta  desia^ed imuhbm 
m^mwiif}* fki^  we:re !Srl@4 at XOl^ O* 
fabX# 6 giirea t.fee a^-esuXte jnm lo., X* Qi»w 
IX giTe» tii€! 3e^©l.s;feioBsliip fe«tw0@ii tlx© vaoiSMm -eiid tine 3eec|ui3r** 
ed to 0U0k tlie mat dti^ . &8. tim time is mthar t&ia is 
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isietmmn ibm& isQistmj?© e-Qs^eii.^ aft ear smcrking 
XI tij® s^-sslatiD-aalilf Iseiween of 
m&. vmmm.m f&is l&at 1^. not itoo^ptad m ab. 
Qmlf twct tss^sts wsT-e aMe oa aaaii. tli-© matoltis of mp* 
tua-© 0aiiii0--fe\ Ij© t# "to-e a. flEa3. -^ala©* Md ©•tlie®'' 
tors imto test, g® th,at it is Basa ga-fc 
flacil TslmeB tm tJie saa-MItis t% my q&m* fh^ eolleett-om -of 
point® rair@al-s tlisls the &ig3a®;e tSie wb.mxnm tli© 
tixe hQm&& t# ia©.3r^a«e ia at:3e'«iii||#&^^. w4t!i s-;ome, .ir- j^p^piia-g 
0ff a© tlia '^ mmm getm estij'esielf Mgli# I«3 miwea sje 
ted fcwr tbe ira<:er -yalweti ei.e t&esa aira 
so lit^ t&at -the tsoaards almost ?i0i; st^ed at: all. 
taii?!® 7 00titata^ tfi:© 3?©siilts of ite b* qm'^b III 
tfee y l^^ gE|:ioasl3;S.p ot tiiss: vaentiffl.* flais Ics- a. 
pii^p* i3uwe XIII a&owa tlife y©Xetlo»s1aip of -wmrnxm ts> 
watear hf sxaetioxi* (Jtirve al-rea tlie .3?^XatioiisM|!f 
at Ci^ t lmnx Qcmtemt) tm -^mmm 
aft^r tli» wa'fe liM "tee^a at 75 pmm&^ pea? ln^l 
oae fflimi!^$^# rm oun Bm tfeei .tM -vacmm ewii a^f-^ 
f®ets utis^ixia?©. 00iiteat ©f fli.a fe©si?d estm pr-^ssiiig. i  
jremilt is ototmlsisa t&te ttme in a«jdmliia 
ttia?® 'r©jemsi» r©la*l«msliip ^ tlttsrir® JTif. wstei? ^sgifp?&3.oa 
given im Gursre iTi» fa 'llie mie-lialf tour 
tBQisB: »ade at irsmmm Bmm to sfeaoarfe 
aXi,gfefiy lasa 
mile 7 































graissi ^ • §  ^imn* 
,3 |6« i*i/i i-ig; 1165 590 1M.3 ms 
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; ma * i 65.5 
57-9 
? ^ M ^0* *.^.f aai 600 161,5 19. £ 59.1 
' • i •• ip 30» .33^ es0 I1|0 605 16J4-.0 13.^9 56'2 
s i€ 20" 3Ht/g' ,259 10^  620 157»0 19.6 57. g 
.  . %  ,.a. :^:Sa| 1105 605 162. Q ao.i 6} .S  
3 u% 15» 1-1 /2  i£^ 1030 600 15^*3 17.2 56.3. 
m lg« M/g tm IISO 605 166.0 iB .h  62.1 
m ^  
• fo oonrert t 
•» BeA spot in 
mm elstssc: 
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faetMtt mti 3 Is Bhmn is Oypeve m%t gives 
tlie betwem tioe ©f mietton and mcmwa* Mis 
is. a fs-JLEl^ r tfcte wates atesofptioii'^ 'raemtM omirire is 
10, mil. «5iiarv6- aom »o e^sistant TeiatioiisMp# f&e 
ffloautes of poi^n-fe-s a3f^© too wlieiy goatteted t0 
ffl'ttO'fe eiriienee of mlus* llfee Siiea 'feosards^ weTe not waifMt, 
h i^iee the laeiitoe xflattoiisMps aa»iiGt l^ e obtain®d« 
f&Jsie f git«B th^ fwlli tun.,' alsaotptiom 
weightt m0m m^: tm this mn,. fim pialp «ras ray 
ttm* a©- t|ae*ir«e-«t3a afBiattosisMp it sfewn. In teve 
•felit 'rajewis ®tsii3.t0 in tove 
mmmf iraimus rasuiis s^ 
• 4 ye«6 of the ott3?-^es sfeows tliat m^st •3?0la1:ioaaliipg,: ,aS"e-
as was $0 M expeat®d» ftos '^e Is a eontiimQUe 3?0lati.o,si@hl|> 
b0t*eea iraSmnBi au^ tlr«ie af suefcijig. Foa? fmm p&pB ili- ig am 
ssfiiptott©.s'^ ls'feioiislslp viilih mtAet flat poaftioag sad a ^wep 
b«ai. ilow©*' piilps Ilje Iseud Is mmoli aoi?© gtatoal. 
fli® relatisGsMp between ira^uim asid molste.^© 3?stsiiiid 
Blssws 1;fea.l a aoalfimoms Imreasa ta ira«mtm giTss a eoattimoiis 
i2i0f©-a»e In wate:^- aremoiredp m eatriSJelf logier^ and T»0 «-
l>«©ted res^ l# Mm tlie too^ ie lEie &% M e^sr e^ifUtaa ee.* 
eapalalt af taeisg m&m matrn hf tuis asir fei toe 
•to tlie faet Ibat lultlaaif stote w&f#r was swoleea wt*. 
L. 
u 1  m 
©• 
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Xxidieations tlist tlie boaras saie at rmum 
ai3j« a little Isss sttg^sptlM.© to meistwe ateso^tlaa. 
The s-l3?oiig@i 1b#a3?4#, seem t© "fee at a irajsrimm. af f^m it 
tQ IS i'solies of metrnst* Uie feoa^-ts tlmt ,ts2tg# ©f 
I vsjeuiija s3?.e somswfest s-troiigar tiiaa at a ldwe;r trngQ* 
i 
Co) . E'elationsMp be'lwees ijr^pertl-es of l3cjarfis» 
flaes;# are se^©;esl csf l^o-asfa® wMGII siiomXd 
i 
Tseoj?. some .©ispX© relB^tiomhip ome to molihm* fh& mwt im^ 
potrtani of th©-f^ efeasrao%B:cis1flcs aa"e,.. ,deasi%|, streisgtli, and 
freeness*, Qtlaer faoto:a:'s p3f©fegbl,y a-ose tsctent 
i are aoistiare aljsotptlon (2^ (91) aii'd at time ©f 
foriaailon-. 
file following mm TO3?@ uade to dBt&mim tli^ resiatlon-
I Bhip "betweeia tli-eae pto^e^tlesj 
i 3^3?ie@ was made wltli all factors eoaetaii^* nme tlialj 
j I of frseness. Boards iTsiee mato up of tlaee© degrees of 
i 
} siesa. {WtmrnmB testts fleeaaribeS on ps#@ 12i}-),, va i^a^ 
1 J 
! i;io.iis is f3?0©ness waare obtavinsfi "bf iraryliig th© beating time. 
j file aetlioag of making tlie last board'^  are ^eacsSibed iti the 
t 




I * Fo^r defiElti.oiis of freewe-ss one sliottld -ooasuXt the follow-
iBg r^fereenoes! (SS) (^7)* 
6. nf 
p^'asgiix© tlie tt a faotof- fhl:®,,, 
sjiould ^rs»f tise tsasltf ss well.aa, aaif ©tltesS; i-.alsAsa factoir. 
Table IQ tlie result# i3f tliess tw© ©.eties' 
Outveg. ^ow tfe^, <aata SB.' bmim ^4.. toss ,. 
eatte© aae ss wo^ali %e t-&at f#@a thai: 
fxeenesg WMks s mm^ potemt tipos %lm pyopairtiag' of 
ttee a catti^L ^seajvati-oix w«jtd leaa.ane ,s.^p.0ot. 
CJG3?ve XXIir ifequira^.DartiealaJ^ nott#e« flse .abeoirptioa #6© 
ao% irasy moll wilfa fafeeiaesa,,. it, is tete 
to gls'0 a .slow pwip' ttiaa & tt&n one. (9X) ,,' ion# le^a-
s<5li'^ |j3robabl3r tii© st3niofe3f® Oi is 
c»veffeai.a»<sed ,sM tlx© pilf it sligiittf 
si»«d. 
^^rves XX?-"3PCI fi^e tli© Temlts fot 3ea?i©s §7. 0«3?vt. 
XX? gliowe ism. je^latloMsliip taeftweem acsamiua ©# a».t 
I3ais Is sol as. Ci5a3^1y -^«fi»©a m ^mM 
i^g&eij ciEB. .to tita pc i^nts feeing somewliat sestterM ig 
puoljaMy a ssf wlfeiat hm feappemea. teire 
JCXtrt ^imptt e&oi«^s tflat a mmm tamd wllX giTS m 6po:| 
Rlfeewise tof# KXfll Inai^ 'ates t&at a stronger attd 
dsmet httmd is vety apt t-<3 ise a little morB 
mtm pe.tifitr.ati^ o»» 
* It .imist D0 Mme in laiad tli&t im "boayaa smfej^ .afe^ci to tli© 
.greatest psessw^i also tosejr O2i0s> 
10. 
603'! es, lo. 0 
Si$s^0 
pH Abspl'p'fciW 






#/ @Q, in. 
1 3 ^.6 X2.75 55. S 
2 3 k.6 5S,S 
3 3 if J 13.2S X$3 
k 3 if. 6 1^.75 75.6 im 
5 3 if.6 13.2 6gO 
.6 3 13.2 36,2 ^1-50 
27 X If *6 213 
2 If if.6 10,5 .2^.05 3? 3^3 
3 9.1^ 3S5 
k k a, 65 3^.65 m 1 
S.oi 3sa |{ii *1 r 
k' kj g.07 3f.05 ii>i|. 530 
Bried 17 l^ouifs a1i lOf^O. 
* to 0€»Bvert to #s/lOOO: @<1, ft, tiiiok, multiply W s6o6. 
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I fatele 10. 
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i 1 .l?3 la 
! 
i .m 10 
1 
i' im 100 
i 165 100 
1 6S0 . j m  po 
1 .ari 50G 
! 48 m .204 100 
37 .210 lao 







li.i|. m .367 ip 
• i 
lliiofe, eniltl|3ly hy 26o€. 


cursife noi : .. ; - » 
5e>r/e5 a/p. 44,: • ::, ^ ' 
p&ns i tur- tladu^mb^df rupti/n 
>>- ^ \ i - i / *- :_i. % 
)30 200 220 b60 2 )^0 




Carve vVa. 26 
1-7 S 2  ^ ' jfc •" ^ "•'-f.' 
Pressur&-LB^ P^JP OU. 

Ottrve XXVXII siiowts IioviT ia.a<3ulus of rupture and. density 
are recLate^» pres^snre being tlis variable factor. Ourve 
XX¥I? shows tile relationship of pressure and density. 
Ourre®. XO: smd XXXI •aome dlamsMoni^ It appears 
t&at, ttoeri^ 1;^. ^ fundaraemtal dlffin obtaim^ • 
®:# b:^ the: li©Tjr the 2^ ho^ur Iramersion stUidies. For |r 
lioiir laMer si on in#r easing pressure or density masses the 
board more resiitmt, to ^'sater penetration - siisply because it 
is l^erder to g«t to the inner fibers protected as they are by 
gome rossin siae. Btlt for 2^- hours the more cosr:;;a»1: mass of 
fibers apparently retain more water ?/hioh has already pene-
"trated. Xn other It easy: fs)r the «ntrapp^d .v 
water to drain esut, • 
: (d) / firyIng. $r im#nt ;i* , . 
These. #xptrl!a^ents are not, ir#ry-©xteneiire* it. Is be^ 
::ll©ir©4 that the' field O'f th6, trying, insulat.tng bo^d, • 
fars ajaple :ifor^: f» & diiaert-atifta (^s;) (^0)*., fhw' 
^^^rimente wisre t:0 det.ermin© Ysry- aeo.easary dat:a. 
, trogree® of tisyisg »ith ti®# 
fith-a p?'aw5tlogllf <5»nst®jrl; .dryiti^ teamsra^nr® it ms' 
desired te find, th® pr^grefgs esf drying; with tlae. ^ 
fte C3o® diyer degorSbid an. pag^. 102 mm In %©#©• 
€5jitperia«nts» ba^rd*proximstaly twelir^:::a<|uar» f«et 
whiah: wer-e mm off th#- forming maehin« wm^ mM m iaapi es. 

'5 ' j. 
"  D e r f s i f  
dens i t r  wm t££  .  • 1  
2^ 7.. . . . .  
I P^UE^HS- E - ^  
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0 3,^7 ^k05 2-500 F.II. Bi^2 
1 2.97 3.61 2:30 " 2^7 
& a'. 55 3.SO 3500 « aifg 
3 2^ 110 2.55 3; 30 2HQ 
4- . 1.71 g.G^3 ^ftOO » 2i|-5 
5 1.^1 1.70 4;30 « 250 
6 1.33 1.^5 5;00 « 250 
7 1.19 1,29 5f30 « 250 
g l.Xl 1.20 
Boai'ti Data. 






76o#/1OO0 sq. ft. 
1/2" 
70,515 
7SO#AQOO sq. ft. 
D:^fef sp«5Qci suoSi tliat boards wear© in drF^x 22 Hjinutes 
pass. 
liable 12, 
mtiia EWi 110... 1% 
Crying time^-f.eapera.tu3re. 
Board ntjfflbe^f. fempe.ra,fe.2?e Drying tiiae 
Begiees Oettllgyade Hours. 
1 im g.5. 














oi a ia iae'2?«ss©fll as- a. gifiet:.al aftile its den-' 
si-$y t® Xi&twjtse i:io„r@as^d» f&ese ^xpehmmtb^ wme mdm-^ 
t^m tq &e-tbmin& tjie ;eelatios0&ip IsetweeB insals'liBg i?a3-Ti© 
@tH©& (79) 4aB<l,til5#s tli$ apps^.atm-s used la ctate^isliiiiig 
f©3f a futtliet disomsaiom BM dasoslp-
tim of ljht0 m^btae bm page 131  ^ «ia.so figs. 20 ssa 3%. 
B^ascd^ wey® ael.e<5%e«i firom i?ms wMoii bad feesB mute 
e|)F3J03tlaatel|^ •siall.asJ' cjoa^lttoaa# fee mmn- select.ed eevetefl 
qiiite a wide araag© of 0»« series wes firoFi Isoarae 
aade tmm ia6:«^liaftl<sel smliJ^ Ctt^^eeolsea) and ttee other tmm 
ea pislp. flie data as to of m-Uf Aesgsitf (welgli-t 
per 3,000: s(pa3e© feet,, sme^lialf thick) mi csosffioient 
ttietiaaX ©oiitotiiri% are gl'r^s %n tafolefl 13 bm& 
qmw& z%zt7 ' bkmb tfe# relationship wiieire aecbaniesl ptalp 
is %&© Biate»S,a3. of ooJietsnxotiDii. Us© &m poimt omsld^a?'-* 
al)iy off til® miseff! clme Ijo tls© ptilij not b®?i»g tjeea wasii®i» 
slaottlfl efittse the eoaiSm^tiTtty to. he i,iiordia.at6ly Mgli 
to t© ttoe prt9e»t» 
Gtiwe IIX? sliows tfeis relatioissMp tlie eooled 
ptap. It ie to- h& mte€ tlie easires ©f tlie g®a© 
general sbai}©. 
Qm BOti3f«6 of |iQ0glM® &mT in tfee c ^JaclitiAtf Mm*' 
mimiicM is tii© faest tbo* Mm tmm:€e ^-air© mm oirea? & pmdoA 
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i 225 55 
; 
409 5/8 170 goo 77 
f  
\ 
7/16 23k .5^5 
'i 
103 i t6o 565 .447 
i 
1 
33 1 200 §20 3^9 56 

table 
fHEMAL QQimmnnn bs ta ,  m i  
Dato Oook And 
Pire|>apation 3Gii,0l|teii@y f3?«en:es0 Sl®e flilete©,®® 
X!io.h6s 
1/30/29 Oook 3 hows 
^d Mill Onee 
^wixig Haiiiiief 
Mill once. 




000k 3 houapg 
Eod Mill Oiioe 
Ii1;& ^ old 




Oook 3 liouys 
Atraoaplierlo 





















• At time of test. 

fable IK 






















\ { m X3/SS 4-15 .ifl? 
\ 
j 
7/i6 m ^30 .wr 70 
i 
jh- 1/2 560 $33 57 
: 
2^3 5/8 1^3 §57 .375 3$ 




iiaoe. iUin fgstoir would 'Osaase iraslatioa^ ia hf^mmpio 
moiste© afes^soarMa %h& ^o.sy4s-, It «smse sm^ tmlsr-
ticms In tli© detasmlmttos^. for t&is Ifet yeJa-tlve 
tostaltles m tlie d&f of tM cletemtastioii &•& iaeiiitlsd im 
tfcs taMes. 
(:f):# mumllmmm 
(I)., field iata «f old a@w 
f&re® artmB majSe m e sfflsll scial© ts astsetsise 
telatlv© F '^^ '^ 'dg of iiieii|iiafij|.aal of old and jneiir 
ffe© classified ss ol4 had fesm iJaled as4 pile-d in the 
opm fo£- -appa^esjimtelf mm ssci a h&X£ im&&* flie »w stallss 
toad bai«d fm' om ussnlib* TIss .asaples 
nm& 'mm zi&x^Me^. is ^ ming liaM® latJil# d3?i«t at 
ai3i w6iglied« flien tiie "ba,t«li was giires a two liotit beating 
ti-oatmemt 1E tlie 0m psrmi 'feea1i«-. ?h» saai?!©© us©€ welftotd 
300 g^siBs. Mtss? two 21011378 ?je£ittjig tsssttfflemt mlp was 
fomai tttto s, "b&ssd afe@f© m 60 m&@% Ei© boeja was 
'Varied at 1O5®0- fo:^ 16 tots tml waigli6i» faisle 1§. gt^es 
tbe eompaJlsoas of %fm irlelis. Htia 3 wa« etsamei Aweing 
tte® "bea-feias tim©» fhe lowes? yleli Qf tlila lun is a»fiomMed-
If toe t« tlie iot watts il«sG'lirtiig omt sofs fte«a 
tls pttl|s> litgliei? yields of old, stsallcs -are Tseoamae tlie 
stales hf mp0mt& iim& als^eaclr of tliel3E? tioltitJle 
satssial. ThB m$Bnl! of t&ls l<ssa is fwa fear 1;o six pet 
«eest|,. as call M sem from aa l*ispe«5ti<» of tli© tal3l©» ®ht« 
faW.e 3.5 
TIS&D OOIIFARIS-Oa - lif Aim &QED BTM^KB 
•Oii S-feal:fe8 lew staa^lss i i n&x& 
Mm •! nkM 
itin B 7^*30 
mti 3 it»50 7%B. 
Hun 3 0te??itgd entl:ffe tJeattog periea {^empetatee atet  60®G.) 
lew etalfcs ga*v© a fseear pulp sad laiigea* flls'ersil,. 
ifmld mom bttingbtti 
to 136 saae degafe© .as oltl  st: i^k.e.  
000I''':E f x m h b  i m t ' m m a t x q ^  




Eun 1* 162, i 7^*9 
nm 2 ^.3.0 3*31 
mm 3 hu b:.93 7%0b 
* Iiarga qookm^ 
nm st-alfes aXs# to r©dti©e to. ptilp iihm old stalks. 
tSj)« 0001:ear- Tleii 4ata. 
It was fattiid tliat tii-# .beat of coot to-
%!:.$ ecpipment svailabl© at was a tIi3P©e howe ata^sm fiigee* 
-feioit at 45 p^utiids^ pesr 4?MJ^ pmnmTe (page l$S ), Iti 
to agtimate lo^ssi^s la tii-© iraa?io».s step^ ia tli© pm*^ 
ease it B:ei(s0esa;!?y to dets-salKe tilt©' yield ft&m <soa1fee3: 
ttjiteJ?'. th& ooB^l.'lion^s uat4aXl,F a0aei;)1}e.d as staiKaasra.. 
1%TB^ deteirmliiatioiis wea^a. m6.de* two wme omt o-n 
a sm.all dlreet li.eated of 13 galloi^s eapaaitF* 
otiies? was npm, tli# la^e'ge eoa&ear <2eso-3?ilj€a cm p&ge 12.(x fhe 
yemits St© in fsMe 15. All ©f waigM® 3e'a«a.^.ded. 
tliearain && fm feom© at^lfc®.# 
3. Laie-ge SoaXe wmk^ 
Ca) Sssrly &£ p-aroeess* 
Xa Julf 1927 Bn appr&priatlGB was maie by stat© .of 
tow& to iQ-e: e|j^©iit ta s-eeeaar^lb, on agriouXttipral wsstee* At tks 
eauis. time iilae of 8%a&dayds eiatei?&d Isto a eo.operatiire 
83^Tmgemeut vilt'h Iowa State OoCLleg© wlieretef it w-owlci assist 
In tills deTelopm^Jit# A& iBstalating ©ppesaeed to h& tto© 
•most premising fiel€ of en&em&x it mm to 
ga--fe^ tMs p^aj^cft Sartti-^GOjamoi7e4.0l ©cplpment was 
eitfeer pu2fo!ias©il outrli'ilit ox was tey the m-anufao-* 
tmsre^e^. aad t h m  iiwes'feigstlQs B < ts-bxtied out on a oompaar-a*' 
tlirelf Isffge so;ale» 
In. seleotiiJii th© equipmetit tlia ©•iiglns^sE-a peiittlsr 
gaided bj tlie g^xpei'ieiiere of maimfactttsers of b0,a,Tra., 
t?ut mo©t of tlie aaoJjinary was aeleclsetii witli a daflislt# idea 
as to it.s need ia -pm&eBslng ^-oysistalfe®. 
Sssesttlally' tlie. p3fO0esB^ laid out was aa f«l.low8i 
(1) 00r»ataXk@ wei?« unb-al©^ and stoeaded to a 
length of al?ottt ttoee imclies* 
Ca) fh© aljreMad eo-smgtallsis were beataa la a» 
©3fiSiu^s3?|r Hollaatfet ijapei^-siilX beaten xmtil a satisfaototy 
was otst&inaifl# 
{3) Sluing imts3?iala wei=d adfiefl in iih^ "tottataa?, 
C^l") file iJiElp wae nin o^sto & attltaDle mat foTmlng 
saotoiBs, t&e mat was p3f#s0©d ana asri^d. 
ih) 03?igiaal plmt ast, tip, 
teeMisgj fw« @lir#d<l6f @ wesje oMaiiisd fxo® tHe Badger 
m:,- of Oma&st i%es@ mnits #cfaalat;0d of 
sfWoXtlssg -^es^im^n mntmnlng- p^fotarwding srea^,, passed 
feetw.#«iQ> similat: sacSB qb tlie eiieir of tlia eoiatai-steg 
b<)3c- 'flie, staIlE,sf' w&t& fM la tli© top md t<53r:» 
scrrliig teetmeea lOTOTofeX-e ORBS* diiaij^eafol# 
s-oye«nt t&e di:icte^ge ©afaa -a. ®iae E'sgwli^tlott p-ag«l"©le» 
Ob© 0f ttoe BaiSgers: t& &U&wi im Fig. 13• 
B-eatiimgi m%lm6^ mt& 
dtie mm a.'teea'feer ot IQO pounds oapaoitr aad is shawa In 
?jg* 6. file ote;? was a om ton beat ear (tn tbe taMes cal­
led tlj^e fclg Tseateaf)., It smlsseqtieri'fely fotmd tisal! ehont 
tlie sriglit €^f. tot a be l^aadied In 
t&e 100 pomi toest©ir..j, mnmqmntlf tlie la^ga om wm s^l"* 
dora eiaplo^od mslees a o^OJitlnuoixs :ean was xiiid©xisra|F:i |3@a" 
©ariptioB of Hollaix^e^i a3e« to "be fotmi in atiy stcmdari work 
m p&pbx ms&lng •C%6H^i'?HS'X) a-at ietalleys fl-agaa^lpiious 
of ttie 0p.eo4fla utalfg »ef«tred to in tMs iye-fcic?!© aa?# t© 
1j0 fomd ia Isy SeiAsX 'CTi) # saiiaeii^sr C7^) 
#t;ii€3r theaes of tbi.® aepai^tmaat. 
A OTall awi»g mtll irss also^ e^silabia 
®lfe mtotfeea? type of iistoteguulsloa* 
to Qpm lapellex CfentaPifiigal pitem tos fixst 
used in iihm pmamB* itatea? a ¥tfciac a?o"6cwrF pw-®^ 

laetfelled* 
S^ralBg laacJilnei k sonified Oliver (2^) cojitissioiif fil­
ter wag used as a fomimg MacfhlB©.. Tkis raachiae fcad a damm 
three feet In dlsjaeter and Sfi tmhm wide (fig^ 33)« At fir©t 
tii# stoels .fillSit on the Oliver was tliroagli tlie bottom#; a ^a» 
in actei as-a, splll^agr to aalntai,.n a .©on^tasit jjtalp level 
siia a rubber "belt '©ii tfce top pressea tlie ii§,t .Jiai or-»^ 
dlnary scarap^xc «doot-or'* remoired tlie "board frois t&e oylitider. 
k tiaree iaeli W five Imsh G'oimersviH© fel^wer' was ttsed 
as a of otstaiaing the ".-v^eutm" ^ Oltirer^ Later a 
larger "felower of tiie e-a^ae type was lastalle^, 
Fress relies- llie Bewulngtewa pree^ Is eiiewa i» figs. 
^ aii'd 26. fhis tinit D^jusists of tiiree sete- of rolls, eaeh 
set of ^Me-h was m.sttaXl? closer toget&er liliaa tlie preeefllmg 
padr, flt0 rmt wa-e sapported oa oriiasry pap®n».aS:ers felt., 
fhe Oliver aaa^ BewsiaigteTO were •driven from tlie ssmie metor 
sttd synolbrdaEiaed tff .meaais ef eoue pmlleye. 
Bryerj Tka dryer wm mai^faotured by tlie ooe i^ryer Oe» 
(gj), fhie uait was 5^ fe.et loag mid els feet wide.- (Flga.. 
30, 3% a^idi 58)» Xt -co.mli3 met <iry tlie tsoara -oeattmwjttsly at 
faat m it vm made* Jaetea^ it wae tiaiaally rm full ani 
stopped until tUe l3ear-4e w^re ary. Sie re^-isite te%era^ 
tttre mm ttaiiitaiiiei fey steais eoils wttliim tM iryiisg ee«part^ 
Ke»t>, awd air heated "by etearn coil e was Giretilated eoKtiwa*^ 
ottely "by a sttirtevant Mewer, As very little air wm added 
m loatCSepeMiiig upoa tli-e setting of vtnts provided for 
pxjyp&ae), tlie was ia r^eslit;y •0£a'2fii&d ouls l3]f sisp-eirlieat.ei 
s^t.asm (50.)» 
A 0B5alX «i:l37:<3uXij:? saw..p,3r0iri<led ,a s^a^s. ot tariMlug and 
eiittlBg tiia fiai8li,e<i 
|e|. i:a flaicrfe, 
fh%n sect,ion. tiie dissertattoa i®, li* a history 
of tli-e develapBienli of tiie p:2'Q;Q«E©». Ab vmiom t^rpes of 
mmMnetf mm txle<a ot*t tMe pi*a<?es.@ was, modifi.ed aQc«>3?«l4sg 
to tM aaeoeas QT failuu© ©f tiie laaciMaei wliete a aew^tmli 
was .f.omii<3. to t)© moa?© ea^tisfsicto.si' t&aii,,ap, old- one It. was sufe-
stitntea tm iti ^liasli|r to 0$3Ptata 3fe(pi3?ei»mt,s eatire 
new steps vfem adietS to. tli® prossegs, fo3f this xm^son ts3 fol--
Xow tfee deir@3.opm®»t ot .©.qpipffiesnt Is to fallow tiie Bmln^ 
of tbe ecjiBplstei p3roi§esltiJ?8» 
SJa^e^iingj-. f03? tra3?lQ«is reasons t h &  Badges slti:04a©2r0 
we3?e f0imd to fee oalir ?>.a$tl5r satlsfa^^t&sry. iQadecl to 
a Mffe t&sy tended to QJi^.e at upj als-o tli© 
pmm o-QBsampt,loii. was 
At leagtb. a teally ejisilsga cmttea? was QMai]ee4» ffiiis 
woar&s on tli$ 0am© pi'lKoti^X# as a Imn mower^ Its 
©gEpaolIf was gyeatet t&an tbe Baiagea?, it# po«.3? qqmm^tign 
nm lm0£.f. md it wa^ mm'4 satt^faotoacf In ete^y \?agr* It 
im aot low m^mf taiis of etalls« b m% 
felEiJes will eat before ifecttti,^l«g ye0ti0jci5'eniBg.|., "bat afparestly 
tisey Isolsl mp for a lasg At aiiy rate fills wocild only 
b© a mlmt item %m tla© -aest of steMilng, 
HdfijilBff las® Qf t!a@ re^itrsiggit of 
gt€#t fiotsr 0pmB, m& tilt fa©l! tBat it imat araa 
m s "batels maeiiin^ tia# totatea? a ratfier mlt 
ift, a p1.i23.t-j e^eclaliy if tli© aim is distal?'fg^atioii talstey 
tiiasa hj&b^lon^. fc^x I^Ms ireaflo:» qthm aae&iaes^ W0:r© iaf©gti-^ 
gated te 'ireplace tihe beater,, md titkBllf it was aissoaf^M in 
j tmo^e of t&e m& 
I %e*f e wm a i^ossiMlity of ma^ki-Eg s, O0iitiimms pto<5a$s 
I ottt of hmting- (%3) "bf tlie um of a tyertea^^eca 1»asJls-f^l^ 
i tout- tfeis was giw up l^eemus^ the aiaiateftatias was 
; • blm* 
I froia tliacKPetieal oottsider8tlos.a a siriiig mill 
j {Fig»- lif-) is a. poo't laaelilme to use te a (Slsintegratos?, 
j on, aeoomt of tlie laaffje ea.Qtmt of pimex msted in t^fiaglag 
i t!!© wsteif 'psmmt ap to tn© mtf r&tasy velocitj re« 
cpiafei* In spits of tixis e gso€ stsaf raills {575 ms miM 
1 
I tMs trp® 0^" p3?iaa3?y aieiatigratosj'. In tiiis Is^Qt&totf i,t 
I *as femud lasa desifuMe featfa faroa tb® staM#0i»t of if-
ti&imof aii4 tM pyCli) pEOtoed fesa tli® foi ,raill. 
®i# aroa mill, is sbawft in flf. 16. fig* ilXiiatf'ates 
tSte ^Tiflciple 0t Its opesr^attoaC^)- lOias© mmhitim me 
mmim. Into^ $oi»pa®£ttiwif wia^apreai m& ia tlr- -^apej asfi 
i 
I 
® t./ j 
i ! 
pttlp 155) • SI'S to .:3?©fiiie acieewisigsi | 
paSp ttO'# 1 
i 
%a 3rad. latll to '^ aftion was a ttee© six io'^ t liaar^y f 
oMaiJiea ffcs?Ji tii.e Mime m&X%0^ &^pplf S&* It was 
flllei witli ^jpfoxtiaatel-i* -I^OO i^auad© ©f tir© anii t&f#® 
m&B sftd &i $, SP&&& of 50 • 0-m mt^Sifimhim 
wMoli was neeesEaaif W3.e upsa tfee feefi ^n^rngment* flit© #Q»-
qf a l04iiiig iiitg a sctsw mnm:^m ^hsmh&i* 
It was aaoessa^f to &$lm m imk "betweeij 
wails #f tlie eom-eyoir sad tlie sosew, olttsj'iriss it womli 
plug* wioKS times a elat mmefm was tiaet w £md j 
00Ok6i, staaiE® lata tlie k&ppBs.^: Hmt ©MJtoaa?!!^ l.t was ftlXefi. I 
Jiaai* 
A -fetomiiel wesliex «as srratliM# t© waeli tli© §t$hlkB as i 
tlsejr osae ff«a tlie ialli (Fig* li)# ImethB^ method &t 
waeMfig w&b ifi$t mi hmsigonsl wml%& la tli# 100 -oomni bea-tsa*. ! 
j 
Mti®f p3?ellaiifts2ff dlsiatsgeailoij. it is tiaa^allf nee- j 
esss.^i' i-0 tetbea? tfie puip la oMimsf pmmMm(Bi2) I 
C'46).. fills is gaiie3£r,slly tot la a toto lefisei?* fJie | 
todan gim& a Mgli d©©?e© of lefiaimg, too Mgli. 
tm faet te Boijftf ifOfi# a?<r'aiXsl53,« ate tht \ 
i 
O l s f i t e C f )  a n d  t l i i  f e i a e r  u s f A a e f #  f h €  f i r s t  t s  t t w i X s f f  |  
to tlie i(Ts3?to -aE^apt.tlial!' il! Iiss % laofft sitoa^ply aagisKl 1 
i 
cnilting ©omt'i iati-ef is a Jotto ^ttfe t-l*« j 
i 
filse€3Etio» Q£ ilmt I 
i 
I i 
A baW jQSciaa waa available at #aes (29) fhm was 
also a 0 OlafliHj oMaiiie?! ftoia the Heffia.aii Mfg. 00. it 
oa© tiae leefimm was tiisd out { pag®' 217) biixt tiie 
results wea?® not Gomlmlm, The Olaflin. wm seltottd as 
tlie best afefisiea?' i&t the praoeas* 6et.-up is s&om in 
9* 
A mill iesoirtbea by SetoEeidea? C7§) was tried out 
ant fo.uM msatislaGtsryr (psge 167). 
Iii til© oyigiaal set^mp t&e lOO^omd beater vm mi 
ooajieoted to t&« stock Gli.ssts» fM pmlji mim bales over im 
bttokets. Finally the ftoafc ohest Was .set up m slioita ia Fig. 
17, flj,0 beat ear wa© eoimectad to tb^ gyat^w aiii tfee puX|) iraa 
pwmpr-ed ftom tb© ebefits into' ta« f csateing madEtias- ab^ve* At 
thie stage of tbe ©peratioms agitati.oa was obtiiaefi by soa-
pareeted air .ana a small "|-j^^ap«ed« mixer, Siting gael wasla-
iag \mm o:a3?3?ied omt in tlie beafe:? evm wben the rod'^miii 
*aa t&e ajtflner employed. 
Mtm tlie Olaflltt jjefinsf was placed in tlie s|rstea| 
t&e Tiking pmp was abandoned la fa?or t^e ^^atriftifal 
piamp. Fsrt o.f tiii.s set^mp is sboira in Fig* $,. l totte 
aoaificatioii tmk |5lao« liiaE pattetson pMile agitatosfe 
wea?e placea ixi tbe two 300 gallon stbok cli©gt,s.* it tliie 
point ill tbe developstnt tbe ptslp was haii:aie4 firom tii@ waslief-
in tia aaie and tfsttsijoafted wpgtaifs to the !3t0.0k ebast 
m m 0l6vat0»* 8i»i»g aattirifll.0 mm sddea la tlia 

eliests, ffee pmlp mm yeeijJOtilEted tMowfli t^e 
Olaflim mtil it was suffleieatly refiaM# 
fiflallf & tmd Stae!fe p-^sp was m& a gtf% 
pXaiset at, 1;lJe «€ iih&' vrmhe^* fJae fssoi-fW!|) ' 
pulp tipstel^# t# tte' ttoeic oneat. fliis ga?# si,.aiaiai. 
liaiidlliig af piXf ssixtoe. 
^fjie mfeiitg ptimp m a stoel!: 
pyap. It sii'fe to teecjome oXoggei m€ f^all to patfoami. 
pw!^  s0iil tij© jmXf jei^s; l&at i^i til© 
SEts Qf flow mm sttb|iet to fliietual5i,s5*is:.^ MIM& it was a|*t to 
disAiit-efr^ate tlie tilfej? ts sQsae sjeteiat. 
<^1$ mQ& ptimp(il-)0a tb© fm te^ata %o wMoii It was e^bleo-^ 
ted pCTf®me'd Wff ot^^itaUXy. 
Foarmlng. Uj fws tlie gsfeattst aiaatmt of eiiangiftg and 
mo4iftm%lQu was in the iomitig mmUtmTf* fM OXiirs» flXtea? 
imdefwaiit ©KteEsiw mailf lost ions Tsrstee it was dlBCsrdad 
la fmot of tlie aweeaef 
ISie f@e:6 and c^iresfXoif aifta»g«»iits m tlie Oliver were 
extemeiireiy macltfisd tolag tie oaiiirse of tli$ ei^pssliaeatatiom. 
At fiirst t&e feseS,. tas tli^ougii tlit "bott^o®,,, and a Qonstsnt 
pulp ieif-aJ, was iaai»ta,t®©a "w a ia» ia ta» mm» Itee to iM 
am^rents s©t up % tMs feei tlie foraatlon 
tiii pmXw «at was iiaiifitt, TMb ifae tipg)§ially -olaladtioiiaMe 
wUen tbe mxi-ts^^iiugml pmp wm mei* flw flking pmap ia#@ 
a conatattt pulp tlm^ aid was l©ss ofe|.5etlaiitfelf ts^mt lbi.» 

of vim, 
Lstea? a e0iis1sa»t bos wm ^om^motMp tii®- |Mip fas 
fed la t&e seaa?, ajid iljs Xeirel 3?©g!ilatM hy a in tli© 
fMs was too aiffioult 1?o 00 thB ow&stLm 
was 6iri?-£mgtS -feii&t it wm mt ttis front end ol* tlie Oliire^r 
Q-on^sXmt* 0» aG^eomt of tfee oomtaarcmsi'-eat flow of the 
p-ulf over tli© tlie ast 0011!^ t'snd to stylp off aad 
'bBQwm Itmpf, 
Finally tlia OT&aageseat sliora i,H rig, ai.was adoptei; 
tlist is, with the feed ttooiigh tlit (.after it fesd feeem 
ouitalsly I5afi3,.6ll)a3ia, tte ot&Tflm mBT m e4J:ustabls asm 
in tlie mis get-^^-ap was tHe mast astlsfajstafy af tt# 
simy atit^ 
l^ie 3?ml3fee^ preesiag belts m tiie top sf tl3.e msvm gave 
new to s feXt Belt, It ms foimd adtisabl© fof tsliis bilf 
to mn sagglHg. 
faetosr ?4iiafe always gave t^cmlsle wm tlie re-^ 
racial of tlia sat ffos tfe® dfta, fie p:ri3a0lpl8 <3f tlia 014ireir 
ia tlisA tiie oat la iiaSer iraama® aail w&eii it eoraes 
tl?ie foar it Is temomd hy a positlire prosam^'e of 
a i f I a  h m m m ^  I s f e e  a i s ?  ' t o a l d  t l i s o t t g f e  
sat &t eoiiie points esd mt toaoti o^tiiea? psxtB^^ A Bwmp& 
wm emjslQyea, ialtisXly as t&t aeess of 3?«m0?i,iig tte# 
mat. aells,,©a.0tftei mrnw^^ts- &M a soraljinatioii of 3?olls 
'Solted iq Gil ver TanK 
tnitf 
Detail cf Apyoa 
fcrHcMn  ^
' A^ l^ustobl^ , Aprm 
i-K 
/cerf atKi Ov^rfhw ArF&nQCf^ iCf^ t 
 ^DHVSR FORMING 
U.S Bufe^Tj <^ f 
5cafe jf 't* Sy: • 
Afm^ ,Xoy>/a 
•M. 
bj, f£££> aie^j<9/y©£ywie/vr on od.ft/'sj& 
soarapea? weir© ta?ied but noiae were sa-felsfaotoxy* Finally 
e emostli gaXTa»i$5e^ Isroii s«S3?aper was TMs took tke 
mat. #ff almst at a point- tmgmoy, ana ga^re fais?^ leesmlte* 
aa?3P'aBgsaant showa %n Fig» BM w&e tar.t©a out. It 
wo-yfee<S all :pi.glit as a mems of tm0wttig the mat f.a?om tli& 
"bat to- be giirsfi up hmmBs pulp g^admally got tiadss? 
tiie adaitloaal wii?-e 
Tke reasoris fm fin-B3.1y •okaagiag tin© fo.ming mao&iBa-
were-i 
Cl) A ^Y^indm aac^Mae due to tlife flexing of tie wet 
sat gi-»'«8 sri luiie^eiitXy weakes? feoa:M tlagm a flat type .fo3?a#i:» 
(2) fhB Gll"ye:r couia not totm if a S7at^et 
nmrtm f2?-e6ne.8s araage was es:o©adect tw ttoe p^ilp* 
(3) T&e boards Tfei*© apt t^ "b© sad mur^ 
\Jnif02Wly tMolt* 
CM>)' Iis3?l£ii aad plminm of waf3&n©sa t3re:]re motlosa^le on 
t&s tjoas^de t?l%ere the partlti0«s la the Oli'^is^p toi30li©4 
the fomiug stiffaae-
file oieigiaal aweesef naufelae* la po^tara^red. %n 
Fig* Bf, 4s noilifiei ttfi t© the pa?#sefr6 time it I© sliowii in 
• A #f tMe 4a¥al#p«0at of tliie fcKPctliig Eiasliia# i# 
Hfflw feeliij p^apaifad for' |yistoli0et4o»» 
! t 
'^psc/r/c/ima/j 2 cl &fiactr£m -f a d^r££i jrmm ^••rr<s-/ /-wms mll 
^3^' f-?tce: 
^ ' ^ou/^amis / gulps •5" 
m- /m£-
^mll emm m'om/s>vj: 
•tf • \scjmtr 
/ ^fcf_/n&^/fsmss (rw#: 
•«\ 
t j j I iirtiMQ 
y' f / 
•  • • • / /  
• V • / / 
• V, f I i 
i i V f. 
• / 
-A I t 
\ u 1 
\ i ; t jj 
i:;l£ 
r 
ffemvft '?./A «'flowiitr'. 
spfi'm*/ 
f/'chi b3. maoir/eat/oa/ <3/v 
, * 5 
A ,i 
Fig. 2B* aost irspoutant ©iiaxiges is tliis macMa© vmr^: 
(I). fli6 placing •o.f a •ts^.a-^ap r^Xl on the 3?©^ of the 
(S) *rhB |;»elmsisri. of fdpee daraiaaga area e» tiie Tern 
aeGti©3i» 
(3) "She. s.i5<50lr. feattiir©, teofe ssf 
the qrigitiaavly planned TOC3-»« 
fh& p^lBQipl# 0:f t'-e Swees^ieF m.fKshta© is o€ hia-teg 
a laJtee of piilp au<l a m&t aasargiim tM lo&e ^ 
as the (AraSnixig: mid mctton reiasve th© ftiis laasblae 
CBM miaMe tgtisfsQtotjf ."board ow;t of me«r moi?® &f putpf. 
thm the also the tDosjjed® a'sre 11101*0 unlftsm ©esler 
to liaH€!.©j 1j©si4©8 iasG moutis is for epea^atlos* 
Cftoroe iscflis® of memuty ^X<B re^ul^ea fo:e tli« Sweeney t^ll® 
tlie Ollire^? ^emilrai algfet OT ao»). fli© vasmwrn tlaao not 
liaw to tee om th© Swmttef mmhtn^ m it iloea o« tb# 
Oliireir to relaasa tli® sat fros th.e tej®» 
Freas mllbt fJi«? p^eiss »lls vm'^^ 8«'foj-e0t.eA to wbsf 
litli'le 0li£ajr6, ffe© felt tarmiM© v^hm it 
m& fillti witli eolloirlat raatttr ?«6 wmiUw fhe 
hmsmq nrnil^ ©misfe feeetaise %hm f/ater 0011! i «ot Pin* 
sllf tto# wem 'pjitii Mouss© ifir# iearsani Cf3?«» 
iSl' to 30 nmdh) gsrsre m 
It was aae-aesai'-f to tmt teetwsen t&e 




Als0 wiiea t&e feXts were in slda xolls were u-se^!! to 
mslc© tlie top felt slope to ©itfeer si is m§. faeiiitate djyaim-^ 
iiig. 
Ill tislsig tlije wmt&Xti.i&t wiTB tli© watej? was re-
morei l&lo^ing It Qit oz moise ^ffmtimlj by siueilott (fig. 
m ) ,  
Se^eiral tlfa$:s tlie rolis^ ete, on the, ,pf @ss mx't. 
tet ttose were moye or lets inc?i.d@Btal. 
and gaJ'tEl! effect» Fig< SS Bhom- mos^ .doa-
veaiaat aart^aagemsixt. 
One mml-asion wlil.oli was Irawa ffosi tie u-a© of t!i@ ex-
peijimeatal paress f/ae tliat t, mlaiffimi ot tiv& press arolls 
elaoiild he tiaed>^ aiicl tJiat 8i3£ jolla mxild parofe-afely l3-e moye 
gati stotO'Sy. 
|JE|r@a>j flie parfota^d salJiBfa,(3%Q:Fil3? tisffougliotit 
til© irayiaii® p1aa.ees the pseoblea. At pejrtofi lim. fteaia 
was feleim. ^Joatinuottslf iato^ tlie sir item# tot etmseS 
mo ddteel5.Efela iiffe:re«oe, aeltlaai' lii tlie speeA of &sj%ng 
Qt ifl the of feQsj?a pxaiiieeid C50)» 
Xa dEfteg some typae of board© wti'tjlng md bmokliaf 
serious, pyofelffls wMeli mmst toe met md 
To mmla&M' tMs l«n«le»©f tlies Ooe &xfBt was otiginslly 
mith top xoIIb mxcli 3?©si?e«l upos t%& boasd an^ 
heia it flat.. iB the oos'n8t;fjl& laoaard sl&owM msf little 
tendeaoy to wmirp tlxea© roll a wears TSffiOfed.. S^ospt is 
'f • • 
.X- w 
ia©lQ,ted iastsaoes jsq app^peciaMe wai^pimg was mtioM, 
mminm ~S!l30ll,v &. f&m*$ eicpeyimejat atioii witlt 
msoliaaaieal piilp It was fiti^a].Xy deoi^-ed tlaat tO' meet 
tile laasket desiaii# foar th,e b«st Maxa mokin^ tee aae^ 
te'S03firta©Me spplloatloas m^h g& f^efseigea^stion. 
roof ImmilstioR ooul§ fee satisfactdarily filled: wttii Rmeliaii-
Ic-al bo sard). 
fh« ooolfeeir •emplofeit in wet of tfee txiserimeataa worfe 
was a lexg© '©mbi© ^©et ©apaoity) Ja<!sls:ef;eS etati©iia2r|r 
Mgester. 1%: h&d esi a^itstoir wMch was mt alwtfs .3ru.1i:. 
Its G-apa^ltf was spps'oscisa'feely JCJO -pmrndB of oaiHetalts* 
A Bma.il sp.1iea?isai Biggs eoolcsf mm o'fotai.aei lalsey.* 
fMs cookef was ttoee fest in, aaS Jseld stoomt 50 
pcmMs of stalks. 
SmMsTf Qt p2?G(oes.s i The t%&w sleet eliawia la Fig» 33 
repareseatB t^e feeet pro«ies5S|: ©volved to malse a OQ»e^Ciial 
iiimxl&titig b&ara. fmm Gorastailcs. Of eoiifee, of tli© 
dstalls ,meh as silfeitifetiag a »fG3fte -fetoe sajr 
*fe© Gtog^a Qx a «at«ai3ill83? p:ee0g mtgiat aafawtsgeoiialy 3?e-
plaoe tlis p3r0B.a toIIs. es tlieee must of 
aaoeasit.i' be .settled, witii o^iam-er^oial e<mipseK'6» to mmet 
to same of tlieee cpesttoBs may fee fouad lii :'-fi 05) 
uBfiElstaed tliesla. 
fhe siatB^tio ts iisaauaf<S in tfct© flw slieet ija 
tmmre t&e •ttsaip 
RJTOCJT CT-FEST 
1 (&03/A/ ADDED MEI3£} 
JTOCK CVE-SR 
{ALUM ADDFIY HEJ^E) • 
' qod mjll 
Wooo Pump 
'E.NSTL.ACxE Cutter Clafun 3ijmp 
down/n'&toi^/^ 
/ Pp £6 3 £01.1,2 
FoeMiNQ Machine 
/^ /g-, 3-3. s/^ jsi/sy- /^ ocjev5vs 
(d) festing, 
Ha3?tfO'Xd (3'5) iiaiOlttdes a GoKipl^te s-eatios, ©e testlGg 
aM oanttol raetiiMs, ffeis aectioa is gifen to ©aable the 
reader to aadexataBa the (Jata iaoiyded in tMs wPite-up. 
fh© following BTB tie most laipertaiit test ftiatliod©; 
Raw llateariaXs fhe moisture (Setssmiaatioms we^e made 
"by vmigljiag out a suitaMe sawple of the stalls, (Srjriug at 
105^0. fot 2if lio\t2?a 8a.d oaleulatiag ttse perieemtage molsijiiret 
To show ihe iraariatioti in the aoistute contenij of tJb,e staii:^ 
froK time to time table I6 is given iterewitla, Pof osrdinary 
estimation pwposes, 10 per oent moisture is generally 
ta&ea as staatod. 
The dix't det^rminatioB ott stallcs waa made hy stleoting 
a stxitsMe ecmle, gria^ling it finely in a eMail saaapliug 
mill, aM asliing.. Olem etelfee hsVB an ash oonteBt of ap­
proximately three eeiit (S9). Tli© 'oeretotefce of &ixt 
is takea to fee the ]>@r cent age- of aali residue Kims tlwee 
(fro'oer as! content). fMs value vsTiea fyo-si tiiree to 2b 
pay oent depending on the oere used In harTesting tiie stalks. 
Pulps file teats Q:Pdinarily mmlojed to evaluate the 
pulp are fyeenese, consistency and pH. 
T&e eonsistonoy of tlie pulp 'itas taken Ijy filtering 
1 
tfo:rough a modified Bctolines funnel one liter of tlie pulp 
BUBpension.- The Bat foriaed was dried ot 105^0. ©nd tfe'tglied. 
fam© l6 
MOISTUHS OOIfllT OF SmiS 















































Its welgiit in gxams by ten ga?e tfee pet eeat eon-" 
sisft«n«3y. 
it was fo.iiBcl laost satisfa.<3to2cy to ran %he pulp Into 
t&e •feoajpa aa-cftlne a.t a of I.5 pear oeat. aood 
boaafd eould be made f-rom a eoBsisteney seajage of from 0.75 
to 3,0 pel-
Tfe« toeiJiess test ear is sMown i» fig... 36*- fills msjefelae 
wg$ easy lO' aalc© and sia-ple to Osat disa€ira»tage 
wM©!i, .tMs t-es-t82!- Iia4 bM wMola iB ia3ie3?©Bt in all fseeaess 
testefe Is tiiat tJia tmemsB.. <i.,as-rmt Ijs mtil tlie cos-^-
sl^teiscf tes ctetej!mia6d.(beeause tlis fareeness sw-st "be 
arua at a toowa mmiBtenGf)! tMe cattse^ a delay of on^ 
daj!' I^efoaje tM fics^s wa$ kaowB,: HowsTOi. teets 
lEdioated tliat tliej?© was little "sl^swlEg up" of the 
pulp upm om day*s stsnAtng,. so tMs was »ot 
im&^ saTe for tlie irieomvmieii©# wiiieln it caasei** 
Bie pE of til© smspe«sion i® of tfo© utmo-st Importaaoi 
im alSElag C^I0) C6fj|.. fliis facto:^ ira^ (i@te»aiiied bf meaaa^ 
of 8 (juinhydrone ©laotTOde (50) wMoii le fiescrlbefi bf 
* l?i S* t®ilttemo?'e of tills lalsoieataty is iTorlciag owt a 
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FT& ^4. 7~JSJQ/^SL^£IGS£ S-R^JE/XG-T-J^ TESTSS. 
J-
(66)• awi {13)* Iii latter p^^ft o^" 
tM€ e^perlMeatal ^;y<53:k a - oojaparilsDa? s©t ws© usai, 
becisaise it waa more to Ofjeratte tham m eiee1?3roa»tT.l:c 
gfet by \ms3£l3.I.ed laljor. 
f!i% molelitay^ -ooateiit of tlie wat amis was 
wa^©2fa^ing aff tfee aoistttJ?© at aaa f|iidi»g ^lie Xd$s 
in 
^featingi fla# weigii^ of m& ia 
aoapiitefi on t&© feasi® of pcitisfiSa per XO00 tm% 
this -wm detts'sssaei hy w&iQh*Mg as i « ^ tmh. 
mmbminp; iisK tliiGkaese ajai eowertdsg ijo c.li« 
tommf mlts tsy @3?aplis p^ssfftdei t&at %MX'pm@,-
file «t3reiag1sia. -feest pdMletM of d,#t#xralmK modttl-a© 
of m a tsem- -  tfc.® test.  i3fl (?6) ^m^h, 
tb a©0epted as etande^d w tooejS'd aaamfaottt^^jes. Bi© teatas 
d^t'elopsd at MB^ fo» 0oat3eoll WBM aispXe yet 
sii0iagli fm tlie imfpo^e. 1% %& Blmwrn in Flg« Tli® teat 
^@eta«a® wai"e t&se# invitee ia wlMfe end tliere wm si ftire 
inmlx Bpsm 'bstweaii sa^ypax^ts* It is ?yoa?"bb iiQttsg tiia;t to© 
to defleotsioift %m tli« &ma:^lm «ai li&e eoase«|tt#ir6 sHlftiag 
of the aetrfesfel aacis tltivfe tMa l3osi'€:0 giira a "bsttar ini>a3rss| 
test tliaa ones-
file t«t»t tmt mmb tto immearstsa as wat€3?. afesojrp-^ 
Moa test (T6)» 
• E  
i. # 
fIliB tast 4s eseentiatly a tlis pafceatage, 
of watm* ^swt>sa fer a bo-aart upoa fealng iEMS2»s©d a speel** 
fi©d lengij.|i Qf tisa.. In tmotigs a 3 ^ 3 3.»sli saapl# la 
w©lgl3©d|, tiaae»®«(l ia tiie WEtes-- for feotiar.,, teaoired 
from tl5© i3Ll;«5wsat BtsM^ag o-zi eigfi fm one 
iaijiate.i, ©a## attft ayaweigb®#-
fiia ^istial si«e test© wMerli me gtir® 1J» papeie 
a2?-e not appIiaaMe .to., iasiaiatliig fco.as'a,. smi Oaalsf 
(bl) wmomm^. ^ floating tmt aM spot test. Thi-st isra:^® 
t^ied msm |:^S) t ami tti®' iwafslQB test was acaapt®d m tSi^ 
l5#st, ao3?tfe:ttet m& qmm& (7i) mmmamd m% *mli lout-
serai on at of s 6 x 6 eaa^le,^, tlie p^w^ntaga ^:t . 
irata:^- atso-itlsti feel-ttg- &t OQtitse m lOTers# of ttt# 
8l.2s« quality^ It ?#8B fotttti, wore eoiwextient to use 3^3 
iiiofe g.a6iwl,6S tl'i.e t^ata tie0al^i1^©i in tMs papcir; ale© 
a 2^1 Uotm ita;ietslsri was feimd la fee elifiilftefiat. . fpsge. 
$1 !• i ««li mom rlatatlti <li«estxftei0» of the- ttatiag 
of sissisii i'0 flit ©a hf liefes^^eoa f66).. fatea? at^e#3?ptto» 
asm© i& 9m:pp©^©0 wesr# siMe fsea tine to tliia* 
fotole 17 ii i©l.«ie8 data oalastt i  at  i i fsiato to.  altmt «^0ji t  
how tMs i>«t»fe.irty 'ra:rlei toeing tfes miim-m ef tli@ eEpeffla«i« 
tatiam. 
It #&» tmxi& tfeat tl»« pteeftiiaitioiiiitg- tatfiltf aff «tei 
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•»»4> (H HI' iH 
t;*. /r'i 
-2 Ct FLET 
QO Mesh 
DIQECTION^ 
frgencss rnec^yurec:/ jt^ ftme 
in seconds required for SOO cc'^ 
water fo dram ft)rough ffee>ne.s^ 
tesicr. One trter of puip, con^f^tcncy 
"A, ferDpcrafurc 23 " C. poured 
into container, cop /s rerr}OV<^ d, 
and t/me of dro/'n/nigf noted. 
f/G-. 3<6, /Seir^/V-e"Ji5' 71isr^T-£re 
©spials some of tlie fss-tatioris im tlie pEeviom ^Sipej'imeiital 
work. 
IJlie t'lbi.esiia3. ©ondrntlvity of the is a -^BTf import-
anli faeto:^ since auoJi of Its iralu© depends tip^aiifi Its effl* 
eiemey in tliis 3fa.ape0t,, 
Heaiiitm (3'S) s^aiS ©thefs ^ese^cilse tii© deir^elopmeat of 
a feox metJiQd tot aetea^mlag tli© iastila-feing iralue «f tM@ type 
of mate:rial* Tlie plate method is adaitt^dly more ac«3taafat8 
aM easi©^ of spplieatioa C3)» Stiles developed Me appsiya-
ttta alo-a-!? tlisse lin^s (??)* A mo^aifi eat lorn ctt Ms app^at^ar-
tne-(c1aeapeff to ooast^mot MD slaoat sis siooatmtel WBB con-
gttetietea fa-r conttfol mtk la tJjis is nhom. 
in Fig, 35. The proeediii^e msed in tJae inatd^a-
tiag iralue of a ms to plaoe tie t^st ap^eimen tjetw^ea 
tlia pi at 08 J oae of wklcfe is is ooataot witli boiling' watei, 
1 aiiiS tJi@ otiier in ooiitaet witli m Is0»»'imtfr Ittie 
i 
] appas^atus mm then aliawM to ooiag to eqiiilibfltaa. mew a 
i 
i p©fl0..fi of a©ire3?ai ii'Jiira.. ffee of teat passing t^arougli 
: tHe feoari was meastil'si by tbe time 2&'©qui3fei to melt a definite 
! ^iia«tity of ioe- fb® meltiag of tlte loa was paropoitiotteX to. 
! 
i ttie sli3?iBlcs??e in -^oluae of the lo©-wat@ar jiiixtB're in. thB irnier 
i 
00apa3?tai®iitj Mnoe, "bj htming a oaiifcarated ipa|?e tafee ooii*» 
nested to tMs #oiim83?tffieiat tbie fiptx-e e<yul<l .a£!r<m3fa;feel|' 
•detemiJied. Hie ^aet p3ro#e<lW3?e W0«d Im ^T^erating tM# 
tester was tfce saae m tlial* deaoaeibei "by Stilus (79)-
ffee oo.Rdiiotiiritj of th^maX iiiBtilato;rs ehangea T/lth 
t i e  t # s a p e r a t i i 3 ? # s  a t  w i i i o i i  t l i e  t e ^ t  i ®  m a S e  ( 3 ) ( 7 $ ) »  
Tt&mfmBf. til© test data iiareln reporte<l may not .tse oompare(3 
di,reatlf to. t&sts agule betweem diffeareBt temperatuje tmg^s^ 
For eoiapsrative pta^poses tlie teste aliosa,d Is® rtm oa 'ooay^s 
of tlie eose ; otlieafwise the fila effect (3) wUX 
etit&r ijito tlje s-esmXta to p3C.opqrtloB.al extents* 
Of GQurs©, eoaiparatiirely tMa boar'^B gire muoli Mglier tests 
tfea^i tlit<?1cer boards for tills reason. 
fsfel.0 IS gives ttie results of soHie oonduotlvity teats 
whloJt were run on "boaa-ds >aa,d.e of differest raw materislB* 
It oan be seem fro® a eastiai obssriratioii of tlie taisle tliat 
tli.e "y-sricjiiB SBM material8 gif© boaT'ds of widely different 
properties.^ also t!iat tM tMimer teaarda ase® to test 
•feett^r in regard t© tliermsl ©om^metlirity tligta the t&iofcer 
a^iie.ew BntoMedly tlie aode of proeeBSing affeots tlile 
property to some east eat. 
fatole 






9©'^ Sttaw iQfs if etrs. 
Bmm Oom 
QmM$. J hT9, ii k§§ RodnIJi# twe iJimes. 
toe^ded, 3fiid®llX©d two timeB Jotdined 
gfs r^siB 
•1,.# AXTiifl 373 
IBO 
Milicweed Hodwllled %m tiffles Seat^y 4§ jainutesv 3m 
illlEWeed RodialLled two tXmm Seatei? ailnia.tes» ^ m&in m 
toinea? p^p , 
me page 217 : m 
A3:%UM9 Q'O^lc 3 to. @ lod mm. Oae tt»«. Waslied 3 times SlafXlfted. 
2^ SfOSiH 
alwa 3BU 
QomstaXks S|a- lews» aoo-ie 3 $ i}-^# 2^ afosiit giXim 3m 




O0msto,lK.& Oooleed ^ tots, 4t8}00|>li©»ie p3?«a-line added. m^in. 0 @klm 660 
domstaXiEii Oo0le«d HodmtlXe^, 
BuJkf milled# Jofdaiie^ Wifpmrn 
aio 
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•3 "% 1 ; -i s 
..I- •: * "S 
aeaeral mxpettmmt^ 
(l). Qis©msaioii et -fcableg, 
fabi^s 19- 'fco iKoXisgive s^ps'esent a of 
pirastieallf all tHe runs made m tlie experimenljCL fe.9.atd 
mBnhineTf. k fm liave l)eea tsmlttea foa? irarioiae reaaoasi 
wMle otiie3?s iiaT« feeea fifotjpQd elaawMreCsee tafole k9)^ 
Som© of tlm eajlf .axpexlmeatt irejfe imt. repoariiea- fhese 
aa^ly a?i®8 w@2?e for tiae pita^pose of toiiag lap the isaofeinerf.j 
In iBsny oasea no feoaards were oMained audi tlios# QMainea 
weife not t^atedi. fJie pxilp for tii© epxlj rtm® was p3?$paxed 
By stoeddiiig and beatisf* Ml of tfciem. were Hade, of meohaa-
loal p-^ap.. 
The tables are iBto four groups aee-esopfS?-
Ing to the mode of p«lp pyepsapation, the lajfge diirisloas 
ffiftd tliels oouljent aar© as fell owe? 
!• l-feebaaloal ptilp; Inoludeg mncoolfed pmlpe 
pr@p«©(l hf ssTOal dtffeieest sietto^ae. 
2. Soaked pulpi fulp p^epaT^ed lay waten'' ooofes 
and olieai0al ooots is toolmied*. 
3' Hlzt«res af pa3,p{ IxtelUides niEs fiade hf 
ffiixlBf; seireafal types, of pulp togetiier. 
Miaoallaiaeomsj laoludes 3?uijs of saiterials 
otlier thmi oojastal&a# 
The miriit3?is fiiuea abow ejre fmxtlie® ai-^iaed ac-





. f „• 
•j 
aiaelaine was neeij In tbe refining ibis seiirei as a m0aii.s of 
tetlae? Bxxh*^^iir%&'i3ia.,. 'fh©ii eeir@x.al wme mse€ in 
stflss tlie TOr<i ©&i?il>liaaiiji£3iis is aoplted .to indicate tile 
iar^eattaeBt,; tli© nmm of ar^efimlBg i!aei3^4s%&0' ate in-
©liia^d in title of taMe, . 
fli© abov.© jSo©s not liold for the difis.lon.,. Jilx« 
toes of p"iil|5. rmnt sttlj-aiviaid aceo.3fdln® lo tlie 
ias;6eriai meed in t&e ai^toe^ 
In some cases It ia to "be noteil tiiat tliefe is 
some ot©3riappiag as to tlie diTlalon into tli.e min 
falls* A few rung a2?e inclTMed In one table, wlieye tl&.ey 
wonld seemingl;^ 1>.e more ooafiaotly i^la^sed in ajaotliar,. fox 
exajaple, a rtm on meckaiiiGal pulp mhich 3ias hem 
tjceated in tlx# swing Hajsmeir laill and then feeates is^ in* 
elttdea.in the meeiiaalos^ p'alpt swing haOTi-^r mill tafel^. 
fhls wa© 'don© becatise the mn was 3;ealiy made to illmtJeate 
tlse gwliig liayaiaar mill ^.atfoer tli.aa tlie o^ombinatioii. oi the 
two maoiilaeS" Mixtiarea of pulps are soaetimes inoludea 
In ouB of the athm oliaarts to afeow tiie perfomaiioe of 
sQia© hmee the anajoMae, not tSie miactttre le tba 
tiling oi pi?i®.aj?i^ irapoartans©, 
fjktere axe soms e:x|>ia»a,tl0n@ of tJie aarsrarigement 
witfeiB the tatolee whioli as© weeded at ttiia poliit. 
Ilndea? tlie h&Miag pxepBStahiimiin aosi© oases isalled 
oo'ok 0M prepaxation) there is ffiven a isfief acootmt of the 
136 
ffisaiaea? ©f psooeasiBg tfee pulp, fhis coitBan is glTsn in 
t&e fmf#st words |jassi1?Xe. In mamf oases Is the <30,0fced 
ptilp tables tlae OQ.Qjkiiig with wate^ la uiidaretoot! if tM 
preaaiiTe and time of e-Qcskiiig .are ©eatiosed; iastiaee.j 
3 hm*, ^5 pounds4, ©oiiia ®eaaa a water oools tlijree litou^s 
at %5 potinds eteasi p^esau3?0» .Snob refer eases as, lis 0:l2-
cmlatioai. etov refa:^ to tlie oQOting prooefimre. 
{se.e page 8DX)* Hsdess sp^ctifically stated tlje stationary 
jaQiieted ooaltar tlescsrl'feei on paf© 120 was "ttsed In tlie 
preps3?aticiti# fteere was also approximately oae gaUon of 
water maeij to evtrf of stalfcs ooafcti (See page 195)* 
In every ejase eiiotigli water was used to soften tfee pulp, smf-
ficieutly, 
imere tit© t)#stsr is r.eferred. to it is ttoe 100 
pouiid feeater sliowa in Fig. 6^. uwless it flefinitaly states 
j tfee felg beater--Meaning tii-e .ana tm inafiliine. In referring 
I 
} to tli© rod. iaill as n batoli laaeliine a time at railllag is 
speeifiea» 
file Older of tiie Qperati.oii its t.li8 same as tlie 
order gimti in ttos description of tli© preperatioa-. For 
03csiapl©.». stoedded, rdc3mille<Si: 3 tos,, ^0 potmis,. meams tliat 
th© stalks were rodmill@a laefor© being eosfced* ehr@fM@dj. 
3 teg*,. fomip,. raflailled,. means that tM rotoilliiig 
was done after tlie eools.. 
OomMe shreiding iaeaag that tlis gtalks, were jtim 
tlirotagli ttoe 8ii2?.04i®3r two-tiffles- SfctredJleiS wttli,. sczeea 
iiidicates that thi.e etsZks were nm thirowgh a esreea oji tlie 
dlselJaJfge- eM of tli.© fbis gmm a "rexy finely 
siireMed p^^otmct, 
iB segayrj to w^aHtag, \fliere a tirae la 
gives it refers to itas'liiiig vit%. th© hexagonal washer ia tfee 
IQQ pouM heater* Otliewlss tlie pulp was wasfee^ on fXst 
soijeesg OE in tisa tswuel waslier (Fig* 1^}- I)a:ciag t^e 
washiizg wltlit eltJseic 0tia of tliese typ-eg gf wasfeers tlie pmlp 
wa® eongt'ajitty agltate^d on t!i© mtmu mhile oleaa water 
was spjrayed, mpoia it* 
fhe moisture oont@mt was detertaine^ by te^lug, 
aafaples off t&e fomiag moiilae,. and as tSie feaa:^da ?f®e^ged 
iwm tHa press rolls, Gi-mgeg mm proTifed to aeaeare tli© 
tliiekn^sB at tliQ poiats InciloatetS. flae final tMcknass 
was olsteiaei toy iaeasm-itig repjreseyitstive aaBplas of the 
pf^auet* Is soma ^sjas tlia thiot^ass tmm tii® p3?$gt 
mM memm^d os tMB Isoarfi emeargiistg fafoia tht pseese. At 
otli©i? tiiaee It was tetem to be tiie setting "bitwem t&e last 
©et of preeg Mils# If it is a Ymf low t>elow 
oae^foa^tli ittobi^ it ie ia most eases the setting of the 
mmMm, me '» s^p3?ffifig baote" aftas? eraeifgiitg tmm iim 
p3?esg 3rolls| tliat is,^ expaiiieS <i«ite laateTially# 
fh - ^--ield d:ata wliea glirea t?ae tab:@11 tsy weiglilmg 
J tfee st&il.ks Isefore and giftar pi'ooessing. M a g©n©3?a]L. rttl©! 
a 000k piilp c.iomgli fo? %mo rms, 0GiEse<5ti©atlf eaoh-
yieia ^ etexmlnatiom. was fo^ two £ms» Tke ftnlsfeefl and 
•aeied boaarde wme weighed» tb© scjfap dafled and weigMd aad 
the yield ie:temined on tM® Isasis* 1*liere were sost eon'-
I stant maeeomted fo3? losse® atixiag aaay of tfee rme* for 
sjE^smple ili was imposslbX© to thoxouglaly ejlean out.the 
piping system afte:e a mn^ and BM apptmia^lB quantity of 
pulp wm- lost ill tliis mmmt. .11; is fcelie^ea tliat tlie yieia 
restilts QX'& aoetJprate witMn fiire pea? G©iit..» 'Saes'e wm'B m 
yields tsken. on asy of tlie mlxtuye® of 'foeeamse i;la.e 
a}i.:^iiig was usually <3o»e wltli ooolcerS ptilp, &.© actual <nisn-
tlty of wMOh was ^ifftcjult to detewiae. 
It lias Iseett prgYlotisli/ »eji1sloaed Cpsgt 12$ ) tUsjt 
•thin boasds a bet'fces- |)iropoiB"lioii8l test tliam 
tliioker ansa. For tM8 reason whmm&i: eompai'ijQg the 
«!txeagtte €tf two tJoa3?cls it is iiai?ias.l3l® to eoaisere tleit 
reiatiTe tliiotoaais s© tliat allswauoea 08» "be taade for t&is 
dlfferemaa. flie extent ©f tli.la iraa?istlon ia not 
Bata feept but not ineXuieil itt tii# taloles iij tliis 
irtite-iAp wereomitte?! beciaiea tit# faot«s aoncjernsd mt 
important m it feo4 beea iaeteffflta.sd tlMst tliey aid mot ap-
psreeialily affeet tiit af^snlts# 13iis laeluded tliiisf|g 
as initial ®otst«i?e ©ositent o-f stelks.^ st^tk-wateir 
la me o'# tw.© eases tlie firesneBs oa? eouslstsnoy 
figures a note U* Sreea <53? D* 0* "fof tlism# fiiis in-. 
tlm-fc tiie f3?'ee«ess aad iSOEasigteii^y w&m oMair.ei 'bf 
41ffe3;siiit mettods -(efee footnote on page I2i|-) t&aii tlios© 
msually emplofed.. Siao© this ocours la omlf ©ne or two-
places is tiie ciiaa'tis lao eisplesiation Qt the I0 
'Hk^ ,p6$^o@at.8ge of siisimg laates'ial is "oassd on the 
welfpit of 'b&m irf fi'be^' w.sst Ib tlie rttB* A& the qiigjititf 
df stalks was Setermiaad for ©insyf co©i CooBtaiiilag exiotigli 
piilp genersllf foa? two twae) tlie gisstug for- tSie two TimB 
ocfiitatnect in fMs ©ook was asisameS to fea tli# em®! tMa 
factor Is Sttbject to soa@ irgffiiatlon m it was laot altmfa 
possiMe tc5' aciuslly c3iirti@ tfee omk* t%% most eases t&fe 
^asjtltf of aise was ^ept a;EcmBi two pay a,@ tMs was 
the o^tiiaraa qasaititf (66) • 
'fhe ©-cjBBtstene^ o€ tlie pulp ^^onsifiex'alJlf» 
It trm foiiarjj hmmmt t tlat tli# "b^st raiigt of 0oaBlste>«0f 
to mm uiideif the osmflitious &t tlie axpe3Pie«®Bitsl ina»s was 
farom 1.5 to 2 pm eent* 
Tl5.a iota® of ail fti^m ana tlie 
§p0mpe at© tafgelF »^aage-i in «lir9nolo.gi-a,aX &li 
mm aa<l© oftea; the dat© |/15/Sf were msM ob tlie 
tomim aaeiiiwtg, foi at tlist tlee tMs saoiiiM leeplaoaA tfe« 
Oli'vea? fllt€'3?# 
fabX# 4 ms' of sevearal ©f t'u-& 
oarAm-^a^cial fliis serirag? as a exltexi-^B wMola 
tfee taMlat'M .b0a3?<i €ata iBsl-ateid in tljss© talales may fee 
0€5apa37i©d.. 
Cg)» Msofaaitical pulp fmsi 
Boater prep.g®atiofi (.fafel© 1^) r m examiB.atli>m of 
this efeas^t qha^m isliat a *rexy stroii© sot h& 
fsjom tMs of pi'etoax'stloa.* The b^s^as me i^atiiea? liglit-
aad f03? till,# season t&otaXd "b#, gco^l, th,saria©3.. ia@*lstQ3?s* 
lljis tma in fmo3? ©f r«or@ effittest metlaods 
of :re,fiBiag-.| also "fotuause it was MM t© ©Istaln eoBslstent 
ytmnltB wi^h the h&B^ssT-^ 
Bwing hBmM& mill pi-epajpatios (Table SO) t fhis 
»etliad.p3?pds.0e6 poos? "boaaj-dB.:.: 'Bi& fillers w©3?@ as a rule 
too glioart^ thmbtotfs t&e mat parodiieet was hesiiff ssd isot vety 
st:^onga 
OofflBinriittQSigj geaexal (falsle 21) t fh0 ^esftilts 
taln^d hf "Ito# seireral Mstlsods msefi Ixi tM® table sot 
Juilsad wQftliy of adiiliioiial wq$1.*. f!ita "tosaMs ware sot men 
tested oQ'jplet^ly# 
doa'folnatsionsa. I'M mill «*- liamsea?^ mill (fable 
S2) ? Tht l3.eBt fe,oa3f^ds pipeda'aeA from- jiieotesBical plal3p^ wex© 
aad© in tMs w-a.y« ffee scarseu 3f-efe't»©a to as a fias seareen. 
in coimeotissi -ifitia m® m?iag liamsr mill Iist€ .^Irmlar. op©rN 
Ittgs 0ne«-qi^.aa?t©:^ in diCTet^r. flse ©a'.srse mmen Had 
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(5) ^ ts:fC;'V;3 l'so& wHica eacrtaed ta(5 GKigaetis 
Yiot fcr'SP^ tBO :£'oci sill. ' .3aeh isdii i-'onlcl 
ei^ hiivdi epeecl lyaealae® 
ftl'i ei;ib;i?{;®\5{3 tuo cspRste of tJie sitiic-tion® 
Oiie csf tli.ecie viaf} to aetoKaiHO fitietaea? p of'tigf&ebo^y piilp 
ocmIcI be mrcie in tlie S'acfedll eloBQj p,s«I 'blie Heooacl metlisr 
saacii -•j;i?o<3ass irrould be oo;>::iDFa3.eel.lv yoselnle^ Of eaaai'SGp 
tliG eeyeieltf of t&o Eilll riircht \m ®»t c-iou-i t© oii«?l2. qji g2:"» 
tSBt &s to i-iclx the nethocS Irfrp^ostieal# 
/•f'ser a stiidf o:i:' tiie tam.nn sots,:;:;! CKXielnoioES 
i.ipjr be s.'eceiiecij 
I'l; soeiacj -.ieoes-K-ry -^o wj.sli the iitsl'; s?{vc/iier tlioi?"" 
Oti";if.ly '?svo 03? leant .^.^e ves'jr 
ftliosroir-ti one e,?G aeeGSi^^sy. It ir? to te sF^ted tlut 
{jliG estrr., f'^oos'sii'sl;;' c'oes not eat tho jielel trori-
LSieli, A^eOiioga ikiciiec'te tfeo,t the t3i'il-;i •:te0'O'^:'5?eu. 
in o:? f'ig" tf/ 'C® 
'<5:^9 2r''G0 •',!:? :h^qsm:y'^i-in oyi iji.q 2€ff v/f-n vr-zfy 
lo'.i6 /' i :h}'' -j-ji'. '.e '•s/;,' r,,;>a-'(';';j.;'.- -'fhc 
i;O0f/h.'""3 •''•I'D i:''5*l:i- wrT' ao ::•?; t;o •'•• •:-.';l.:.ru':i.f i-jr-x 
!-:•> ;;;::s7rimQ 0.':' ?id:i 'i iftss?-"' 
ye:vu,:.iaf:- Vififs hOcsoG;: vy. ';aon the} =j1u v j  ij-rs :?ae^ in 
dio':dy (>:e u-a fjho ;:ii'2. ijfiief? p-oofi 'r'OC'Ms uese 
pmiMc&L l i i  fi'iCstj BDiSv/ bo'-rOn "Jiieii K'nsGG 
eo .;M'-'S?e3.;;.'l of oh&j vmmx- to i':o 
e3"5eeic!ll5f i;? t!ie bee« essffieel aiiit fe:^ emm^i 
to a v?itli n fjs'atioiidiisnee of fiae fiBess® ftilQ wm 
r^c^^tfk>Lf G rss.ttes' sf ••>•?:.D:!lSig Jiiat raioli ea of 
ii sjKbe o? pj^ocoiotioaj uita its t:iS«oo-;:)8si^iag 
ceayise ilbei^Sj, os'OfMeed ;?. 'borifcf. fillss? uita eomsq 
I'Wsyy fl1.>e^. la Qk-sog tlie ymI-s -..nm :)mQ3C •the 
aill tEseo tin?es feut o3^oe©{;Bse 0¥(3A?'«i;'ef3,t;cS''i rmlp* 
nothi:il:ii:,ii''^ wwo t'lugg yi:iq hdi'Sa oottjos; iii tbis e!;.Qc? t&e dm*=-
mi& ifofiailliii?:'• took tS^'iQ plt?-cio o:? Jordciiiag® 
• '?iie fGt; oaQLviQEi qqcitz tariefl did sio-i; r-isre resaltc 
(-:,o C:'.? 'Sii© etsrEd'-lit c7at;r?;- €3C)ok^ A vml™ CD;",",« bo 
y3?':jfJG.ee&l 1?j Qoonisg tho ot:vllL:3 rsi'uh xiixhts leee three 
aoiiss, tlioBPli tliis la ("-^g Hiidt-!:s>eool2ot< oii'lp--osc 
oaG«*!i;i1.:? 03? t^'-o lic;i.'»:p ; '^rr^tre :"nl3? 1jO/:^2'fis HO^}* 
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of instil"J! 
v:|;xo^23 5 5?0fl (isill "«• c'a'me hy) s a 
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. "bec^ a^ss liiiio eo;;Miiatioii •.7as siot 
tiooc iiatil ti-e S^yasnejF feraisy;; aae&iEe Iseaa installGdj 
tlie ttuiilil :>:q2:b r good oat Oiit of uOtild 
h.m& ps?o'- •::(! t^woaeible aa tlio Oliver; tfee^ffsfo^e ty-jfjs 
©f soslse -i. 
1j is TiC't tae -^mspvoe of tJiis edoDes^to'ftiija tC5 l 
nn 'jsto:i'-d''i-Q ;3.? cooltiiig y-a^ lcjas 'fef:;cs af elieB-
l;l.cv'f'''fo:!?eg tlas ts;?at;:::csit vGC .^ iti tlilss; w?itQ"4ig> 
is xf Vijr 'bjjir^C:^ vis?meiel©? ('fk') goeo into ooi£sif2e:.?i;«'?le (v<3tal5, 
oa tliitv! o? •ae "j^ oolGua* 
li'ie 00;?!:;" P;?; Jvfea-'!S::4ie3?iQ ;>2-e3si?sfe trere 
trisi mit. 'lis'^^GCv i3;Qs;''tlsft^0tofv, t:.i:"G gqdm 
ci^  ••;ijit-"^iq iiroeiiies?! 
feoas-tU teEfi's'''' So Tje slov aacl 2?ecftaiS'Gcl ' 
a i-sesfc iSenl 0:';' jit:';, eonG©qy,eii'u Io'-^g of 
•yiie e '^ia:^ ='uS.c ;.*!; ?io •••:?0r::.;)vse yese 
aDo ho -}oii&(k' 9-iio:rr. r/oot 
wac '^isroetioec! p::o- to osiFee k:-;' G".;,!?; o--' '-'(-vs 
naoCo leric. 'Siicn. eoiru c? tiie v;.:!:".ttt-l. t"iG ••?yi3,p 
U'C:,'?: tl;) tO 
A foil GOCKH ;';-e2a -fesictl ;:• <ii}:xi;,upi hv 
the fl'eer^ oGli OliC3io:.l Co® fMr: i" a»noyJ;1,f:'f/Hr 
tlK;:5 -aoQd iii Eraft: ooolnog & laiSunra o;"' 
(33f05si5e ta:"? EiisI-jL:,is"Q. 's*:ie 'Ei;=*S 5.« 
'.Tse r.'jt ••"'silo to G'XnA'imo ixm50'&i.:-;/oiogi8 
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Liee"*soeS& qodks tS'led out j-ricl tiie sf8si0.ts 
woro aot  ^^e- i ' t ie i i la r ly  • • • • ' fTGiAm.m in 'hm of the yemilts 
ofet?'iiic:ble bp' €. et2?ijin'ht \7ats3? goot* (iodtfi b:,' s'uk'gr^ i»e, j 
eooklsif^  K, 'fjIdlGj ire;iO¥i'Hfi' f'sm.i tlio oomziis cBt- •isooesfsiii;;'j 
tliGR coii'iiletiiif;: oooISj '•.rej:'© tfiefi c:mt niitl fuiisn 
the estea, tx(ymle ixmslveti* 
Of the seo&B triet^ it tfef t] tiie 
tlu'ee liom' otiea xjesa the hmt* fh& liiioTteT QodtB •>'.'\.d to 
be •amdorcooked J ca.fl the ua:3?d?3 •pxoaieet! lirfit 
In oonGJjkBioii^ omBiCBTmrz 'Slie a7&tv'!j of ;3:i?G&je*" 
tion QB tlie af'Ghiiiss r-nr? tlie ='?33.cility of feop:?c! oe 
prodiioedj tlie a?ofi fyM Olaflin t^&s tlie best • •ae.tioa 
of ssAlalsK'' ecniivitisiit stui^iecr, ?Iig Ursee acyas uetoi? r;!: 
'!-0 ;iQyii!"s st ?-;••:•;• ^/ses'SiyG V;'".::? fcUiK] to be tiso ueryu not oi 
OQC&'^M'.- eo;.v')i-''i3-:"3 or? the COoIiGS ':::.:y:ih:r^Q(L ()'" OoaSSvji r.f 
bo'se rykar:}:, Ti'fi-jr? t'-iff'.ilG")!e^  •^ }b,c oo'il*:! 
l;e snt ch5\V;1 ci^ i'yo n •-•ooi" ••r'-Tuly;:' v"' ,•" 
•llr;ra."il ,?,:•' 'vaOi'" u: -i.q'rh l,:-
tttQ GOoi^ Ky asKl or:rt£i?.ul2" -.-oiilt:! mt Justify f3:::tsc, 
btomoe imrdl.vq&» 
dOQf} bo£ml aa^ zLv. bo /^ sjodueed by o^fiiii;;/:.; the -mlp 
ia tlie roci ;iill rlosiej bst 'Kii;" no &irb the t 33,ty iK? 
tmlt the "Moggbr Iwh to rrvr;' to v.-;:.ieTj, Qa:szie<^. 
(mt tlie finhl fh'e:J of sciisia^:; i;^ a s:„»e«lr''li;3c;cl .:;:"e!;d£i3« 
'?1E0 oif Obt?;iilSu ¥£:S:le3 a-£om t}y':7s(m^ 
i!:ic:fc!3Xy to 65 pQ? Geat» liii cirosfRixe of ^ eeiit tH3iilcl 
s30;.i;i to y© c fsis? fifilf's to gsooet asi, ti ':7-:vj;'?r«"SQ0ssc vmlp 
v):s'seess» 
Kisfei/';0 of palp. 
Oenv5:?s-l 3^-1' fhme $fm? v;c:?e !.;:l::r&5i:eeo of 
bedhcxdoi l  ;"-'l''>c Ja, c i^fffStferi'S f ; : .w  :  
j^ d cjyie riiii iuto tmiuv i  losr; filxafw v je^e  "rlKOc! ff>lr 
: 'osodaetj tiie rosiilto in - 'saeaTal usre aot i - ' , ••••• 
I Ooalcefi <«• '••••• c'l'ltj:! C't'fMc 33)? 2- I'liMGirim:: ttie 
I 
I i:ii3:iii::f yf r-til.pG it aaoii "boco-ica tl>c;:l; rCmt the raix 
• 
^ ir-1 Qri:.t':o$M of a fslo'i f'Kfl a fTen -rml'Js the f^ce jiilri eomin-
, 
i 
I f;M&D tho Liiz. ''^:ii:: IkM i foi? toe Glif^taetssdetieo of tlio 
• pfl-'? vrsi y':' •M:;'- T:-iK:'3?c r,mC'AOQ€* (fed^eu vj-ii'l;; 1;ovf'i^ to !;:0 
• elc^V'-vA' », c,-'-:-w/'^ifrlly if ffo :;iGc£=j'Vi:f 3 :";3, io 
: 2'r;j •:dt!:f '•;.•?••' :V:; 'fL:'-r*; i:,; p-.if 
Iil; •dL;;:,,?! f;.::"' o jo i :  y"  'mh) ,   ^ :,-' 
;,f.i:;'-1 'y'11.1 I;/ < 1':, y -if rr:^  'VO-vy 
^••^;f :c:fjy iij 
, • /i.:x;D of '^'^11:11 O'-a^ 0:1:' ^?.r'no}c5f 
elic;;i!lo;;;l on'f/ rlo ujt f"li.r'nii'Go weliih* r;. 
^ I'/oiT; :se:"-:.:ja'lq'y.i of 'fje 
• 0-:''f;01:y& of ''kic i'lu'alcof • 
•I '-'u ri:? for.ii'f •;•''•;! f;/ -.vf,:;'-; 
^^ 0 -'Oi; rjfSii; • -s;;'''' f^ '« , rifrEit t;:!-::)!';''"" 
f. g 













ap » '• y . 
*' i-i ,"i <f «.* 
t, ?i k 
s 
*#) 'S C-1 9k 
 ^ - '• 
*• 







5» ; -' X -• S • S •ri-
.S« • fi tS^ t 
lit : 1J5-W 
I 
i! t'. 
I I? rk; 
1. 
n« 
.ir; i / s 
,.rj 
f 
If... £hI; (t «• i, .^•• 
** I. *•' c 5t i5». '•§ 
-•'StliMSt 
j; a : 2^ 
I 
C « 4 -A .«! f 
rt'-hss i f 
•' 
% 






rjf rH 4 
iC 
J . ' g  
I  
-1 H I s sl 
4 







-?•' «fr- » It'i vis t •8 »i ^ ((i ft -t'i 
" I 





» ( . 
J*-' * 
' IT- » c- m. 
t' A « • tt 
tli  *l« \s 





-f <IM lit <rf 
' j t  '^ ' ¥  ^  
• *;• f' •'- ••f * H. 
< 
Ss, 
• f !^ : 
f 0' t " 

























•"'• T'^ r •^ 
iri I 
: -ms 7. 


















..i . t .'<« t g ? ; .f • • js 
T , 1. •! :*?• 
« «g , .« •- « 
• I 
5 t S 5 
f ,.| - I 
I' J. J 
1 : 1  
1: i 
t ' , i 
I r. I ri 
!• t* * » r» r« 
ti 
f. . ^ 
; . f 
I 
I 
*4 l> S. 
•-.n., < 
M5« ?  f  r  5  







I I  






file q'srllt;' Df tliie T':;Oc-is??S a:?t? iHJSli ir:i:'i:»oved 
% OirSi? 2'3sif)lm^ JH tills tliS 
one! ^-sliinKs"* a'?e aat to lie "i it* 
pm iate^ eGtl'3'" Tefifitio'i i i i  psraos'liiro t^ as Jis-
of tlm •-'>;,toil "7Kte5r (tty^ nf^/fees' clsfdaed. a^irc-s? fscio tlie 
pil<5 3iJQ:>es'':doe •ft'i'rs is for-'-ccl) s" "latps?!.?-!* 
fee nr;e <>? tJ^is t''? s'lo"? txo tlie -"j'ljl;;! tc? r'?u-.;Q 'S'ltrr-rJ; 
Cut l-rwi wi !i if 111. offset cm t*:© 
aieiat-y r:.t j.:, 'boar6 rflvs-mfi tiiat 
tiiG -dii-Scj bcstw r-,n f p-vm^vr: vr-mt foi 
tli.e ci3C' fis vjntoi? CToIiiisitr' tlie etell-s* 
03T)?:ed " Olf5. ";t?f,5?£l3 3^^"l » °''''" tlint 
si:: Ot-v^t of olf^ i'l ••.ltT> •;,ho 
f:;'":;r <y,:;tu c^}/' 'Ilri'j'"' •':'qvi':oo : :i o:,?" 
Oi:'"'/i:j 'Ji) .V -"1 •'/l';:-;'":. 
\:,: •••';^ cr'*;.••''^ * ,^ ;l 'r;-:;:'c:,v o:':' 
t^ c'u J-'4?Q;70';'5 'It r^ 'lcoc 3^i?v2 vl;/'-? iai;7'';'rj>*:;; 
'• c-'"iiQS'fl •rio"!?"!!'' vii'o^ 'aet. 
* ;C": '"k)fi: ):i':::-j ^'''dt^$'s''t "'iVfTi tfi) 
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Mmrb tiio Oi' .iq iresHits arc olitedHGrt :Tijesi eoosed 
mil'V) is iif50rl* The rjiilp l8 not Gl.oiTor but it I*-; cli:?fin­
sult to licmille'teie bciart! is iiare flexible* 
If tlie :ior0eaoDr";e of in i-.jeaj't-u-'.aec:! oi/or 'I'-cs? 
cent tiia fmlo is lni;>t,K5cible. to lisnvle on tM,s fosroinr' 
•^ Eohine. 
Strr:^ ::? iuisctiireo » illiHOst oa r oot'l a 
boa^cl o;ui ha ^-^toihieec v^m-wlf qodtod strszi .^c from 
l3-U • f.;lstiis?on of ooieAi'vgr.iin:! r'iire 
nearly cs 'xmd l5{s;'-:rd r,n oo3?ii«tp'l!;o c1obb» It lr= bcjlicved 
lii'Uit t'dtla a tsiflc) ui'i'tG eaolciiifi: o'S tlie otirc?^' - rd ^70ulcl, 
tj© of a Bettor rpc,ilit^» I'ciris^ of tli© Ijsards 
to hvivfn ix tou'^ iaefio liusfee?} bv thg c&c-l!: bor'3?do# Ik 
Q. caijn'v'ii'cit^l. .ili.iit f'ooa hovsoi) tro^G I'-oisi:': rmcm m 
«Cii;'5 <}f crtvw!« 
' l:-.i ;•; ;..s:l;-itii.3?v" of G-:}oT'no. ry^O 
ic;::l, •ui:XM:XG/K:r:;ilr,-rl ':l\e • tac 
'irof";'set Ur:.rj .,;oi7e 'ol-G oi^ c-.r^ :-Gfso:i?irrfeien-o"" tl'Cj tf.r-ii 
cc30";^ ''^ '^fll.v03?« •',•00 ty? i::. :r(>v'e 
5':i"?cS:.D.yi"vrrS r-j :n.'jh ::: a-m 
be yilxml id-lih ''-uC. r. 'V::-bi':r'f:G';f/e</ fo 
{ y } »  l^rcK)l 'tMitn 
• Oo-j"! k-gm vro'-'vioci''OP 
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' >r4 II 
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1*7 •'SI ». 
-*«•«« jit. « 
" f^r" r isf* ^ I: i; 
-t k-
?^ 1,a.xstr£s7 
Tho nTij-ctstieQ o;? these •g:^ vj gitren isi t&bloe 
18 e.a6 37. 
Hs-ooii s^osfii s-'iins C']?a»3le 3^ ) r Tlieno mris •vieirc, r..u:do 
to fiao food bO'-3?d eoiilcl lie '.irifle fro:::. ViSQmA rjosfi^atj; ll:o 
• ID ordiaar^ ? coi^ asta'lfes* -/oopa -^^ e Isrooia sotfi h-o r-, tot-p^Eea? . 
liiLfslieji* ?ibo2? fiae •,;.ieelicii1,e:v,i aMao "SVQ 
hoptce  of -ictj itt'ul.g vc'liiG. ii tbtee •y?o.t'"^ :e. tJf:?©!;;; 
ob7i;ii;i':V!L:> itkiua:eoool;of', --v tvd"? o-yesfooo^ Gias 
It. tyr--:,' fomi<^ thLili o wfrrsj- orioli: vfri:; 
t i J  u t l iP  .MJLS' lG bv  t l i i ' 'T  UC'o lV.Sd TfO/'t. •.5t%t(\'l tO tl,lQ 
i joa t  lu ' ' ' : " ' : }  fs?0'. eoa^ B''To!.jX=:;o» 
Cir;. • 
...: ^ ^ .f.. • t;'..': . = • /•• ^' . v. • 
• v ;  • •  :  / - . . r ' ;  • ^ ,  '  • •  • : 7 '  . .  •  : .  '  . ; v . ' ; S  
•'.J;', "•''.i/'^ .i...;.'i •' i. • "' •, "• t!:, "''\ 
uL •'. , ="<••:'' Iv, -"I 
. j..^ , ,  J . -. 
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esoKer, \^he E3ee:j uo iadiOE'uG i t  'uaxld aot 'bq 
; - / v ¥ f . . 9 a u i i ; : i  " t K i  : ; ; X )  t i c i l o ' v ;  * ( 5 1 . 6  o : ' ; ' '  r j o m i e  y f  c . ; i u j l l ; ; c }  t o  o a e  
gc'ilaii of viauQ^o Otlie::? uosi: iMii -•Ivcn in 
ocwou 'eae s'SlCIIih' \jO Us.i€iiS0QQk(i(\ i:'^ trir-a 
OiiG Ij-Gijr- -•::Gd to e;'..el:, of XJ, i:: ve 
vdtft :i.^r;js tjiuius? tli'a gtil':::b £^,3?© Hot wot thosoii:eai/ 
yLo ' . i rvi^G^' i r l iS {"- iLt  ia^ \ ; i ' ; .Q ; i f : ;s(- j i !^: lc ' l :^  vVilQli  qisxioe 
l i le  Cii^S-dki'SnD tau' bsit'S-lcjariiji';! iiui; '/ii-
• &iO\;;u iii 'ihG 'i:;,, ./Ai;; iC lUlv^C] tii OlS/'irda lo vhS • 
f 0 S v t l i . a ^  t l i c  j i Q l u  i l Q Q ' ^ C h / C Q i i  r ' : i  J:C C - ) - '  
(laol.bcrt, ar.::,:- :V:'.V!-!a foi/ ^iiio •uaeii'a 
is; ';;,s;,e:' uhlnMlQ 'iihr^; •;:f;;,r :i . «3 'bOe.; •..:w..ia of tliO 
,t  io i •pirsljoLie-. 
,'•; ul::^:u>j'rii'b iy '"i of f;;;!'; ii'.'fjij (,sf flL;>ji? 
f=:,' ci:^; •iC.i-i.tf'; I:,a f/uk ^ fj.i? 
•i;{V:.f>f iji:" cna':  '•"• .{  -
C.;K ff). 
f ,. I :•^^,:^; jAr y'.:,.: ".i.rvf' ,'i'i:i;,',;0 ; 1 
fi;.;;'''fj !;:.r:;y' •-ivo •, e v.: Ixiuvxjnr- 'oUa j[? *•.•' ff:-
'•'f;,fi ; j g ;a:i ff'.*;' fi?'; v/Lf'i}?}'; of 
f ; ' f ; , ; ; ' ^ • • • ' ,  i f , ,  .r, :'-••• :>:;• Of «^„•^:, I'-f. I 
I T:;  f ,!rf »,-• k.,.^,!,  u-v.-^",.:  ;  V • 
{ i',. ''Tr- ;f3'.l'.'y i,; ,'f ^J' 1(' ,!••} • ,' ' ,•' -h; VL '.••;i:f. » 
I fl ,, v- o.;, ^,:;, I,,'.' J ".,1 'r/ / ':;n- /'-jo 


































Ooafe;®2. Viiwle bOw-*Q pi?ej3f3fera« Hod hiiHsil one tius, h 
•i V'Ul'j :i'.,/'';r3d to b.efo2?s sua. •' 
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3/ =*' 
' • - J  *  J  69,1 762 7250 51.2 
' 1 1 3  j f l o  
t K ' ' ^  C " 0;! »0 691 4.5,3 
l / h - v.-' ^ *• CJ^ 72. 6 493 9b3 
riijDias {hm&^. -•JiiiS'-.a) 
: »5s 15/32 dS,9 60,G gllO 6S0 55 
4? 15/3'! ;^U*2 fil-.O 597 50 
Ti j/ ' • ' J,--' / « v',« u .V- '• - lig^ /!* -T-'0 *3 50 
Mil 3/;-: ',/•• ' « /5»1 wjg 47.6 
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1 /fi, 1 0 t;.v' « C.' 620 ?50 ^T.s 
X'!!i 'rti / ^ • >/ !•" •' {'•• Cis ^20 m if.T»s 

explain of tide; toe^ tlia p. Itetiea l),elt)ee 
ao-tters to i3u::;io extent- Tlie tv-Q-lioua? ooolsad t>orrd on the 
2?0't:-rtr r;-T-'e;;ii? '}:.q::m:y:fhpt tlie o'-iec ::'sa<!e 
iii til© st?:iticm:;t3?y dl:-:Gstes. 
a 00ol^ loiif"es tlira the30 ootlisiKi doorsoscs 
tlis yiely r-n the of the 'orofiiiot, •'iyjo-
eoolt o;< tM ii^wirdit 
tt :i"esoocl liax'?' li^-'ire rx)Qc' ntrc;r.-i;h, 
(3). Oookiir:^'.'jsocediire 3tuctlaf;(f;''Me f'l) 
'file lnrr;;(j oool:^^ i?-'.'? na tlif;:t 
it; 0;')ni 0 5-'7 ;•• '"Irect ar tmit or as 
bot'-i. ''lie l;iei:7'^ct .liOf't •'••:•,'! fr': ^,i¥' 1)7 nac'Tv::-0''' ntor-4 
"hore "^c,*e air;;') r .;r:!"f •i.e i.-idtrtsr 
1,.": *r!. -'}n It 'V'r"',' CKV)!!;!-'!*"# ,i 
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HGH:!, k" i'3sr:t 
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i.:i' -'5. For.alK;: Pfass S- -. •». 
f i .m / • rl I, >/w"' !•/ll/ 57.1 ilia 660 •?0,9 
1*3 I'Si j;;/1:'«« f/ li> • P/ , ( Is^W 1:.::^, f It ;/^r 783 65.1 
''•o Y/IC<L j / 3 Q 5'''«c ic ^ •4'^ w f 7  ^+S.5 
I'. 1.21 :'/I6«3/^I. 90*7 67.3 270 630 
lAl  i::/32-3/& 91.0 7a.2 
fk'> .yo , ,  - ::j/o «c^.l os.e h • .- ?20 411,5 

I aeries of runs v.ffeet uhe to .cKtsiit 
I 
I wfr loaf,-' r s soffioieiit ':":fuGr w&.c to thoafoisf-Sily 
I tsrs'Sc the Gtrll^c;u 
( h )  ^  " t i i i l k  r ] % , j r 8 : : : s ' : }  etisSlQG C^abl-: '!-a). 
Mt'ilk stor*:-i:o Ib tldn aomiooti...m to Atorl 
' tiio tiareflHGd GtrCIJ:;® r;eea oookofl* OJiboosLC^J'O 
re^ioxt- mi iv,r':r0'¥e;::i0iit ia .•-:-i?,;;lity' o;" horijfif] jitli 
stscra'  pi i^lv)  • if C(3''5!-:0d ral-'i in ':;.1,l0';7ed tj, dr'v?:*# 
43 tlie irt ntiii/A? 
E^t'^red hy 'b&iw ;^ilecl ia :;•.; rooa '.7e::3?e a»-bJnot t-:) 
tiie Lia:,' ^JG tliffr-rc-iit tar'n 
•/att'lC loe if uhi'- i-ax'o ii-: s j-^n lo 
i i ' iv  v' ' ( i f :-yio':so:kxon e.^ild Gocrtir* 
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selsoted. nere eleen^ aici ii. t'ae octe fy£ the taree v*(jar ol«S 
variety vrexe tlic least (ieo^^'/ed it ncs iios^ible to flad, 
®iere fe;> hs ireff little s'^iffcronGo 'be--
tviemi tl-a rnialitzr of tUe Ik)':':??'* ^rofJiiGftd tlie tliree sources, 
tii<3 three yooT pit;;;ll;: bor-r^^s '7020 B;')t quits :?,o coofl 
EO ti-e otiisrs. Tli'Q ^lifiereiicefi lii fielcl t/e'ro toa E}.i'"ixu to 
be of :;Ktcfi oonse^iieHoe y rmt 'boi^e out the gwoll ceole work 
re^.5»ted on lice 96 » It dKM7,(' be noted, at tliis --lolat tliRt 
"borjrfis u-'&e jerti^ily rotteo tlixee yecr ol?"' off 
the "%()•} of ti-e ;:>lIo rjeii'e m-Y eo to o»u;;'llt2r» 
((>) * 'itocS; tfe,>?ore,ture Bt"-t^iee{Tf3!l3le 
fhe cmentlOi! of tlie effect of tfee gtoek te:ar?erf!r* 
tiire i'i=vc>n tiia nuality of tlio :?5,ui«!!ecl nrot'itot iir',c ntiifliec? 
qii n m:-v'u. mt'le 33 )• ronlf'-ofr; tiifi . ./Minti'/fji f)f i).:-
-..'.ro'yJu--' r:'f,j I ;u2 5,eoijau^.i^s r'atitja:'^ fos 
i:''":Cec'fte(2 l,ur:,iro 'Jiii T O ' X . . .  u & - . i K i T - ^  
c-iufire, 
Iti 'or^o •ylrO';:),! the ¥iauo:.'ity af 
'.yrv&Ol' i:i!70:»;r5 3?;^ If'lJ' "d'Sh l-OSf i/fvfcnf qr):(l 
he ncftieet^o^ o?it ua tl/.c ;:••••*} i),/ i!i..;Sroon'.a'C tao •>j:'":--V'ii:,:>r. ^hi the 
'PidOj, Jjf c.:}n:roe^ ..dl/. rait tlK? fls'r.•'•:• oo-yc, ;,»1RO 
Tery lit file he--'! in loot !> • tii'ln •too**' r ^ bai'-i ••• i;i-o in 
blK"' '"./t-f a:": 'Isd ?.;• lua •-'•'litr' to 
risn f' •v'op • ; "V lt,r 
mi 
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flie ptil-i slioiilf- liycsrejifco laose p,t r:a ele-
u" afeis •;?X'0ckt0e o. slothes 
pulp bnt tsMc faetof '?unlf;' 1:)3 riO^^Q thv:^ iao;,r-i3!i';3sie£l xoa? 'bf 
t:.:.o 'by \;iie tl3C?ecGo.3 vlnooflity of 
the wai.©;?. ?»?' tlilfi sei'oaii bo5iirc5s ;:Hac;© &t ul'riier 
tiires («,o to. s lii'dt extsixt fcectsina it i?:; 'DO'^^'-lble tliet 
;vl;en .. iiKiiiiia. ue:,\;;}u^?i;,;&«v'fc ia 4?fo;;.eji;«d (lses'eft/:tec 
rr.ttj:::^ t'kf:a ifiai/cr.aon) ;a.<mlc' ue Gtsfoa'i . 'mo sijdag riloo 
Ejii.yi:i1.ii se l:.-v?2?0¥efi >O)« 
Otliosr nwiTftiTteees pss it •;>r; vosaiMe 
pli'iitl,/ ims'iessookei sti-lkn. fhn iiGr't of ti'ie mlp 
'•''•jalj: lioftea tliG fi&e:es --imI isiclte ii;i 
for of hhB \mC.B:ci„0Qtiis.c;, 'Pliea Trr tfee 
to ye.:..uvc ;:1ia be 
^jortor to -'hr:: ,b'l r, ' !q: ' t  "baj.^rcu 
y0i>t'' jQ iKm-,;u;,.-.r''^:Ki':.='i-.^ vSi' •';::;!;:v-'''':yj. To;? tliis 
Vi!0 ra^nviJ i:,: vv fiiuv? fjj'':;:; l>j is 
•wtir'oii.a ikwieutf"':,!, ?i:,e iiiao'•''lote jj>;Sc;,y la-riarv^tio^i (2;-to. 
i'u.:: r,:': tui." 3,3 botSoi' cfs 
hKMZM- to ^;e (>.: a :,:..::-:ll be 
or't «'>•'' *'.siO t'/i ^ f3-j.:r';eiit i i - '  lonr; thnij yv vsea? 
ifiO'it to v.;,;le ri-
t;:pj hi • Tt-l 
are £Lsio iTOsje^ /Iiet IieG;¥ier tliKU the l.o'jer taapei'srSure 
•jSveii the one 3M& oaa half !iaii,s coofe c?lKivfed :?XGmiPSf & stisong 
to«@& boaTd being: obtained uith & Btoak ts;-s)e3?oi;mr8 of -^l-S 
rmd 65 aegrees 0« Fra!ii tliis it spoer^rs e.B if cirying oo&ts 
sicl eao1j:iii5? eoats could oath be loi7ere&. by a pmper rernils'--
tioii 0f tue atocfe tenioesature le3sea,l«;y toe qiialitj? 
of the pro&sct, 
(7)» "Ictesr abG03?'ptios aad ;')H oontr©! (Tj'tble 45)« 
8sisll soel<5 'iTorl: (66) tliet c-ar-ie n,oicl 
ooiili^ 'be nsGd to rsf;>Xe,O0 tLe almi in the siting o'^aarc'tioa. 
I's'ble ^15 gives the resiilt? of eeai-coaaoroial nie.(*@ to 
tT-f out these GanoluaicmB* It was baLieveci, beet to rni'?. what­
ever acid iiosd to tlic ntoc!s befave tlio roain pcl^od, 
uM to hir-te the f'laal pH rs'Tiilptl'fii witli riluo. This 
the tcj i: tha c'CtifKi tiic; ntoak 
exQifta'\ the to Aj the ijiPicl r-iaoirdti:^ 
tion of 'hha GoUoidvl :?onni» 
I MU9 I ' r ' TQ  th .Q  V  . t ( J£  CK>Oa;  n^ ! ,  
u-ell p'l ;.oOifiecI S;r;-ft yIi© £Ofn:'ltn "«.:.o''ved tliCt it 
'iiae ftiticli cliffioult to Bine the l:xvft -jalo. It '-fO-s rleo 
yrovacl tlitvfc ws to one vjes? sant of milnlmxlc aelcl. [2/l''ed ia 
the (iicmuer iiit^lcatefi did miii; tliB niaiaf-j c& 
.••••'l ''.east tuQ net cent of oltuii 'im naed* A luueli isora 
BsrloiXG fsctoi 'Jae the allovntiFi of the Tosin aoirbenb to 
faole ^3 ; 
A-'C: 4:-l ,iv! 
4cid Oats f?i.hafiTn'hT on PH : 
Rosin M.::ot 
•| hour 24 hrs. Stock aol'ul, SDOii 
1 
l lom iO/ 3, S73g 105 as 2 IJ. »«f . -
.913 10/2 p. 13 l ^ D  IS  T.2 /' I »••••: i 
i.oa 10/£ 28.3 117.56 S ?.5 7.2 f.^N 
i.ei 10/2 150.6 S i - ' .  7»w 5»3 6,2: 1 
Kciulwied aookj 3,''- obesdaal, 3 •resouye .ilCit CI 
;j'3yis 10/^.;- ai.5 IDS, 7 2 »;j( ii' 4Wf W*" 
i 
i'ons ? 14,'!-;; ^Ojl- a « «. 
I 
,61 16.36 60.0 2 3 JA F.O 
. D1 v/nS P1.B3 02»25 s ?J ?.2 
» 1?.PS S5.3a s 7.S 7,9 7.6: 
IJj / l":  iK"i  5^3.1 •^;- iWW ««  ^
. ?-5 6/'^: IBA3 53. 3^3 2 - 0 ft •;? 
.9 ** ;io/i- SsJ 0 ;]  r.; • " # .^ ;v' « 
.9 •'! J/••",* fc-v# ,v no a fifp.g 3 ' • >  -
1,21 v/rs: .  lii-Ji'3 50. S5 2 r-V(, 7.S 6.2 
Wlislu Dt::,r;r: Ci'D^j^^erl p iimrs psenoii:je;. i-fedr-uiiXlad ciae 
* uulo* 




ir:)tloa .-•• PH 
Ho sin Al'lini ft,df.!Gd iddaci After 
IH- htB, Stock aeld* roisl's. alwi* dilution* 
;05as • 2 
!«;? 73 7.2 '7 0 { p ik? 4- < t'l 
? h ?.5 7 , 2  7.l{. 1|. II If 
•;"A t|'t vpU * 2 *1 ?*o L" •""< b » 2  S k P • r v-^ 
ie.iiicalj 3 lu's. •i .irassare .lJ,m om ti-rit. 
lOS.T r-; ^ « » 'J **• m> ij.^ i|. 
] q O A  2  W><i mitt •MH 
•6o,& 1", 6' 3? "(A 7«0 7 ,0 1 « f,,.# 1|., i|. 1.6 
BS.25 9-•*-"»»• 7.6 7*2 '4 f^- 5f ^•.5 
6i}3i3 2 •^v ,'C j *• 7.2 f • > »5 4,is-
36.x <F« fr> t' if^ •»  ^
53,3^ •;> WMr & *  >  : 
.§g.S ^ «|,y •fiW U h »•*# "i'' m* 
b5»S 5 i7'V «» 1% rf «fw 
5s *§5 2 7 0 f'' '0,2 |s V 
Pa 'V ^yv prenaiiim^ Ifei-siilled one 
Bfore stook. 

drop belorj tlie lo-j lisiit of tvjo 'j(yr Gent,. 
(o)» i^reliaiiiarf tx-eatiiont of atftlsH sM nropor** 
ties of fiiilmied "boaJd (ToMe H€), 
section 2?efe2?^ to tli® ^iieeooolfeiiig treathieiit of 
tlie sts.Xl:s. The resnlta aat Goncluslve Imt the eiridewGe 
iadiectes that tlie o]:?ovicstiec of ti-o bocrd ai?o iade^'inMent 
of the v)relialiir2!y 'tess,tij:0nt acoosdef' the stpllse. 
(9). PreliLiij^affy' tyeat'!sn1; of st&lIsR jbcI oapa-
Dity of rotl vdll (fjaile ^•^). (Hod aill as 
a ni,r»l8 :eefiaer)» 
?^dr; Ptiidi? ms: mcleartijten to find tlie differesioe 
ill omc of th.e rod ..111 on Gtr'lka eacl on elisea-
6b6 fitr'I!:ru cilffes'enees ia <>he ;jroov'rtieo oi' tiie boaiftlB 
to he iileb-'mdneC* fLia Ivttos .iaxiO'^e w;.^g f>Gi6iEtec! to 
G";t02it l},. iho J.r-s're Qf ClTt in the nt.iVcsg 
thlr: si!"«Siv:;v; the ta ocr-.i^so^ ivnewnT^ t:iiD 
ut>2? (!(K:?r! Vi'it oat'i' latsj tfie u. ^DTF iH« 
trolTofl* FLXN tae rofl HIOF" C\ c^ C!;}f:eitjf 
•o.c t-j iaucii •j.e rr- ;as Tmolirc:y'.{^ C!"! Sjtf;ll;g« 
ij-;;' o'^iroc, of Ude dl:?f'=?3?C::ice vj;"n 'I:-'' «n 1;::^o fnt3u tlit't 
ntc'llia 'if'tTCi f::'":lf.:T t * no fo-":v into the 
SQ'" mill WL '' "it'rtefl O 
(10} c Sp;)f',cit;/ of X0(^ Villi &c ii:rt of (: ea;.'biE«-
(•'.fcii,>}i reflitia'" njrctoa* Hil)* 
i ' OF F- ''KD F:.:j 
i ! 
"Oat«. 
















xoA X S 8 
3.0^ • ^ S 10 
LO/W X 2 10 i,i 
:to/F/ SI 2 10 3r 
i 
7/8 ' P iM 5 a*:-
Q/M 7: S T': 
'U/22 «r4. S-1/1. IS 
XL/M 12 
LL/LB 3?. I' J n r.l 
IS r;« ^ O :u> 
X W 
--ll/e3 i: - n IL #? 
Irtflp one ti-ie mfl ras'^ecli • 41 .•" pressm'et 
••.RS^ Msd onlTT MOTINN* 
'-'I'' VAWR^VMTFID imlp* 























1,52 lie 9/16 SS6 A''<Ci 
Sl/32 2m rWQ 
1,,I50 a;] SIS 710 
1 
«L »>:J V 
=•.•: /n A4'*/ 
i»G9 - g f .• >i-j -i- is;^2 44?l mo m 
t t ir;f 






1/2 l>« fit, 
1«0S n" .••.I'./ Q/IG f.'63 5flf} f-rt ft ra 'I'i.S #,.i 




-C5,.,-. . , ._ •_ •». 
. -... ,> v: ^  -
,|-i 
.- r ' •• 
' 0 • * of 
• •-;i.re 
'• t del:. 
:3- 450 ;-0- 3/16 ttim wr/.tsrjvjGsSed 
''"" eol 3/lc tusfx '^^fctsryWasiieii 
1 «-
-rl .3 «r 31^' r .^J.-"' sater^wasried* 
i:?- ••.2f:?:: V.?:: 11;? kaa 6a& Q g-i-.^sr^tyssasd. 
13- : 3/16 tarn water,washed 
-. 1 
" *• m ? f 3  BM Jill filled J-Eiter 
tamed OK 1/S turn* 
t:i2 s;:',.-,; far oaoiis 133T '^3^» a-ni IJji, 
"•i.:s 13? a'iij'r'e 
":tin 1^" s13!]. rnn® 
..•i;--_!:?3 is .-"s •••rocesjed ;-ar lir» 
rc'^ aooa fcnd lo- ;?lela. 
« »* r •"• 
iift. 




•."^ - 0 •A.2':X 
IK7.3SE •:if bo-i?4 " 
fr. c> o vO I"-! « « * » a> • <r'!- C) S -itfi fit ,"4-
4-;i 
'i 1 





tH Q # 
Nt .p 
f.-, ? 
'Vi O ft R 
^-1 ap4 et.-4 
it-
t :  
• vj 
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5 »} 5 ' 
r:S U* R 
f.s 
fj. 
.O 5^; CJ IS% (},\ R:I 
'.(I ..,':j 
r-w M f-j rn 
•,»•.;! 
:•»" lii ':x? r''^  
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.. : J- . I-i-- 'i r'4 i-; 
Sj 
. . " 1  
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. 4 I -: • 
'! •• • r4 
.-•'3 
f ? : 
M-s {;» 
.  i  • • ' • ; ;  
11 • r,.f • I • 
•« * 
TMs otueiy fos- tfte -wisuom of iiesti:n 'Slis 
relHfeioufiSii?? •jfio ::?seaooEiii v tyertneat ao*« 
oiwdecl tlie stdl:s, j;,a« tl-e o,.v}£sit7 :;jf tlie sfod i-aill laiien s-im 
as Tmxt of tlie roa aill-OlciAlla e^st«:u Aq tTao tlie oase in 
UM V^TMM&LXIG PAXA^S^WM THE einllio i-m o^ est?emelf 
dirty I ssicl fo:£ this i: 2;:}::''.'>n th& \}2?0-->ertla'i of tfee bo::ii:?ls 
eould not coi:-, rt®d, C'?fe,<3 ^vspa^tsd tlie 
siiredtlecl et;:ilJ:;B £3 ;:;,av;eii:ifin',:' to l*!e SirtiST tlieii tlie wliQle 
oae.s). 
flm t?-ft tfcs cppaMty of tlie roci 
::iiXl is iifciXffe 1.6 r-f" r-rofti oa C5li2?efide6 ac oa '''hole 
if/ijtllco. -Tais iiicEoctce tlsf-.t la co '^iCie.l it; 
mmle"' ':"}Vf to Glirt^sl tiio nti. Ijs'votg oookla';?. 1'.d in tlie 
Gc'ou i>: seotlaa p ov.^e ^sf tho ':i?-":,-t2r on;9(a^ity of the XQ& 
ia nxm 1^0 '^;ao ''~r-,t it to foetl wbserK'ei 
•blmn ia;'; -'s'^aO ?''s6 'i.dlX» 
tbQ C v^:;:'£l,Oiu.v 0.<;:i JV" '';Va9 MO. -l-l'l VUSF 
•:;IUI '&E S9.M a£ s;'ao :•HBR. 
T&ltM'V:: liii •;!2in the e;i?itFBiXity 
bile mO. ail' for lv3J':^ e oer^ o cc^ n vetfliljf 1>C3 
iletf-Ki-iuiiiefi; '<}l:.a u:C tlie viill iaorr:;An'5c3 *y3ry xs;}-
Idlf '••lti".i itfj ni:;;Gj vMir:; --yx-ry,: GffAmwmtiM. ine.i?'3P.ses 
ca::K«:;r?::Ai'?ely nXoudy. 




3 ' X  6 ^  




3'X 6* 1 15 
-'•l-'X 10' • 10 ^L-S 
5^1 12' 24 
6':c 14« 40 X£iJ 
Da'^ a sutPlneO, fro- r:-:; "'-^ ipQly -lo. Colo. 
!| 
i! 
I (11)* 'Teinea? refiner rims (fcbXe %), 
ii fte Weiser refiner has lieeii briefly deaoaribad on 
I page 105. fhe runs '^ivm in table %9 sihorr tho results ob-
;; tainefi lisine; tliis reflaor 011 meoliasicel milp. Tiie 'boercls 
j produced ahow that tiae rml.11 is eiiailas to obtidaed 
'I 
] usiiifj the Jordmi (T>8g0 I67 ). flse tyoe of l^ocrd -7feieli re"' 
1 stAted t7:ni!.d be ;-:nit?:n3le foir use m 3'oof 
J or ee refrigerotioa boyrd, 
^ k, KisoelXaneouB Ooiitrol 9ata« 
; fiiie soctiaa iacliidea i,atacell;;:,aeou3 pylrici-
I 
vSlly 3:slKtiap to prooeso ODDtrol. Oo>ae of tise dptci aye 
 ^ froii es'^ oxiiieiitc mii tS^ G rcualacles? '"tto-
t e d  f s o h i  c m t D i f i e  s a a r e o f s .  
{£1)4. Oo;.®ieseiDl fSryinoN 
ii f©^7 Rfiisll Rorlo '"ifffis!-*' a!:rvi2'iQ0Etn deoerl-
; we:' v,-i;ve gx » fei"/ nGr:!i-eori-;jor©i£;5, e?:K;fSiuie'r,itR 
i7'.3:'*c i'l I i'syiLr-: th(-; €3oajr:lst;e?^  -n' rmt-
aia/. -oOfvi :i;tij.;i 0;? •••ct -icit llot-ixi": it to r«3« 
ia 'xhio ^'mnsvXlj tooli t!ses 
bousrn ZJ^: \ • . - ; / < i a e k  l : ? o . v 2 " f ' 5  r i c d e t w r e  
C'.t«tc7iit af 70 oeivfc, Tlie wltMn tlie &!f0S 
•z^vxi d,'?f;.xeeG Bof^rds Oi:;e?rin5" fT'ra the dsyf'2* C';)iAtr.lyi'-
&J t^'.'.^ •';••. ft'7\ ••'••? cent o:-' -r-olotuen^ 'bPlo'c/ 
tlif? • •-•"/•rat '•••no to lai-iidlty 'jf fche 
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'ri i-S i..,.,( 
o © 
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to £0 tv 
r-f rf 
o d * 
o b o 
a) o 
itK.j -
Cilf v.'vl ' 
t-i C'"; ca 
1 I'j » 
»: J !--s 
tf t'j iv t!. ® « (• # 




m H tc piP, J |-«'4 
C'j P) p., 
K r-l r*2 r-' " 
,r' ,'•• ., ' ' !•« :.:-i i.-i r 
© 43 
£?J Oi 01 © 
< < < < 
r*"'. »(B 'V'J «rH 
X. < X K 




o , o fj 4^  q H © o j3  ^ g r, sij I'^ a p5 
: • C CJ C) l-i H * <i- s O & 03 c> 4S {3 ca^ d ?j 
_ i:.; M Pt 
«d © Ci Q' O ffl O guci i:i /s Ps R4-> , H <H O O p 
,C1 tin ti -p Ji.4 
® o-!-'' r. 
»s»i 
%4a a 
H S O i'3 H <(3 S> © S-
•rt t"i O !.•' •rS 
Ci p! Pi f, • C p, 
0 • Q J @ 
^ ,i:: IB Q $S 
H +•"' r"i t'3 "ri Oft; fk ® 49 it; 13 Qui 
,r' «s ON 4^  1*4 
, © rO •/'! C2 O 
e ^ a > 
fi © « r. 
frf © S '. V 
'5 4^  ^Cj <P tO 
o o r- s o 
d *ri o 
•f' o C =t3 "i-? o 
trt fi -P 0 
© a © ia 
ft 
 ^ fd 0 4^  & 
ft P { O O CS Jt| H l;:- H d o cj 
d Ji|, r'-i H "P 
: & a *ri Pi S3 
I r* to Pi 
, . - J43 I SI tlH 
{«•; ^-n f^' ,..j #»j 
i"; <P •rt U c; fi 
«9 O .{J' O g» 
p fU » <::• c 
f i 4S ® ('. >?> <3 'Tl O , fri, t- C f J 4> 
-.- ^,,j ^ 
U,/ f . . - .  H-' V-
c J  
l^-'l f - - -  ( , '  •• f'-' i H f' C O 
Vv- o "n r C •• • • 
c I^.A: '. 
«-1 






, I' .'. • ' • 
•'• " O 1) 
•>' u 'A . > f-i '?;5 
O N f"i ' , & J5j ?• J3 in f.i 
o « f.,?i K C! -P fk • A 
« «; © r4 4S gs , © © p ts 
ft n 4-^ ,G ta 
H •« & fl> ft 
p m " iri'ri ii sKj f e  r t « !  o  * !  o  
0 ffl » © o CJ r-1 F! 
t; ti ^ p-l 0 
•jrf o 0 9) 
1 •. L' .Cj & 4:^ 
preeeat ia eix 6.xf 
'fo siiov? a?:., be esneoted in oosHoa'Cirl 
&.)vjHGr1iion tl^e flnt;:, jf ^C) is idv&ii Iiererjitl^, 
( b ) .  j a i r i K l : a ^ , ; e  o f  b o ; - j ? a s  - T i s i l e  d r y i n g .  
Xii no'feual ..=amfr,oture of iaBulytiii'?: fccs:a?d^ 
aotiJiii;-' ii;- ii.,;;:)03:t«rl; tnaa tl-e tiix-iiiiie out of r- .;;roeuct 
of tiilcoiesa, 'i'Jilo fsctorj uf coiirsie^ ta \:e 
coati^'ollecj Is;; tlio i>2eBGliif^: opft2D:fciuaa, fo re^^-» 
iilato tiies© ors^-rc^tiono oorrectlj/' respires c ee to 
tlis belia:9los' of tiie 'bo;.,yc1s ii'oon a:sfln'j* Tfble coatfdao 
tl:ie r'^sulus of sevrrs-l er^iise^isaento to Oet'-r^ilae lum glisrinls-
of "bo^jJiSGj ratli^'^r cliiflfSet. iiito ti-o oltisf^cs; 
i* e, y •i^QSGeC'. licjec! vml llriitl;/ refo^e 'r'hRoluto 
xe^;!iX£',tiaAi cimlcl "ce iHGtituted in ;:.. it x'ovld be nec-
t:. Luor' o:H:f^ etT,;- or.O' ;>ro'r^ mrt bi^ hriveci 
•jj'/OH ivSji-ir::. '•11/'7r--ri::-tiuar; :'.i:'; c::n'ftiti':siic of INV'MI"' 
f-'Ot^ rje v;;:'» -/Ci-'oirO.^  er-a:--'-; "u-rj^ iatiovtr:? iu slrvlir' 'be-
(0). 'fiO;,'!-:!:--! i:an!u:':c;'iiif-' i}f •i•;n');;;^ ''^ "•« 
i'Av: of ifiO • Gi,ii'"-'a^r,i:;iGT:0irl ui^Suiue^ 
" L I M Q  t=i.en::t;; r-'f.--.jf tlft I M M I A I M I I R ;  v-'iiio 
"ei-f/ :^=r";''5 o:,i •::. f-^sec.lal i2^-oldiift (/';) r-i'f;h ;! fr^rxtr-
rUe^^t of 0 to lOi} ^'U tlio r-e;<'/;;n \iL-y B/it siC 
to thor^-' n:mi" ?••. iliffereiit oet of 
Tal3l# 50 
• 00KI5SRGIAL DRYIIfCI GOSIDITIOlf 
Hawe of Board fime of Drying f Water Uemomcl p&T 
Bq, ft« 
Oelotex 96 Minute® 1,1 
laftex 153 1^562 
Insulite ISO' « 13 
Ife St f/ali (Gjpsim) 65 o»a 
Ttw.m 6ata are taken fi?05i an advei*tisement of tlie Cos 
Mamifaetiaring OomvMnj Paper frade Jeuraal 361 IJo* 4^ 
Jan. PJJ^  19^ 3, 
'T-m- n-f:TTt?fi 
I )Mt& '"et 'JSiio'sieDs 
Tn?il':»03 Tncthes 
30P.Pd 
11/7/29 (?/lG f/lS8 Tdqht bOPi'cl 
11/11/29 si/se none T.,iffat boc.i'd 
11/12/B9 17/;:>2 5/64 i'snse boepci 
ii/m/s9 S/Q r>/6e i::mvc bosM 
10/gg/S9' P.1/32 l/SS "i)BnaG board 
io/2a/i?9: iiAs l/lG :;enao !io?":pd 
10/2P/S9 10/50 mono hom'd 
10/?>n/99 i/s 
. 
l/?S Idr'^.t bODX'd 
'••'03?' a •' ij-d-ft'" T'icifi2?d 1f'0 1:k3 r-•&{:!! QG follotis; 
• KML YX-'GADOI"; « », « * 'I/^ jB""./'-.' ' :Xnij!i" c» 
fyr'OfM'Ofi « » 0 ir',«h 
temerstiire coaftitions {}}. fsble 52 ;;:ii/ec tue ooeAficiejito 
of taeroal oonductlTlt^ of voi-iciis co;:i:ierot?l fe^ards ao r7olX 
as Bme of the Beai-cOhiiaereial oaes. (For 3x0::^cities 
of 0D.y;ae2^Gip.l bosTos est? table 4-). 
:j(i G;m cGO frosi m iaaoectioa of the tnblcr tL-rt tlie 
eorE3ti:'-iI; boc.^S oo;:-5E;E'ee ?dth ot-Les? tyooo of in™ 
gmXating' botrcl» In fu.Qt^ Uw oohines^oivl oorficttlk bo;,frcJ 
(..•ol^sT^ooS) ic^ =jn tliCi rftiolG awjerios to the otnc-r tfnes 
teeted* The hl'^ni inanletiar; efficleneleB of the the iMch;-xi^ 
ioel imlp ooxBstclc hoDTdf .ma of tlie Dith bo;;rc5 
these "by'xcjG ::2'-3 of axoeptionjd vi-lm; ^'ot rafri^'^emtioii ;•:«?"• 
:;>Qc:on» 
(d). •:S:)Gn3ioa 0",' IjO'.TC vi.tH Imtiliatf. 
Ocribaar oif' iiL-:sK>im C/o) de:;u3;pii')R a cjf t'lnt-
ill'"' t!v"i oi fiber b.,>::;r{A v.fttoS't coiincrd c:irB:"oe 
lu IffiMiciu'/, '•'jitr; ir ;• v:-S'j 1 .t :i'f:0t02j 
::'iace tb'j bo.-yf! -Irioli 'KtO tc.^'t; -at':; In 
liiivt:l»""ity "^O thco to er-a.: •;?;•• ^„.' ' tiCji 
a  ; . . l i ' - r i  i t  - . ' i - T o  1 . ^ -  " i i j z o l f  
to ••":«•;••• tl'7itty to e atsjuo'l'ise® 
'iti'C ot tor'f;'};i ^ ia f3n::e;itA;:'l 1,^=' tto nzaofda" 
o f  • '  0 ; > o c l ; r : e a  t o  ; ;  u . . , > j ; ; f ' i t i ' ) n i 4 r : ;  r . t , , \ Q a : h ' : } S Q  o i  ' v . ^  . : - r : 2 '  g o u t  
^E}},' '^IVN hii-iitltyC'/O tl 'Visees '^) 'iOP J2 
it '.iV'' Caf''' It rv, ftii'/npLfym o" Iff) •.-T cent 
1*''^'! V'tllA- '^t^r r 'UiV; '.'frlof}. e of 
Tab I,. 52 
B . f J J . ' s  t r a n s f ^ ; r a ? e d  p o : ?  «o. ft, iach of tiJio::yiess >;er 
Ii-iar ?;<ar decree t0:q')O3?a'S!;ye dlffereiice = Ooef, K. 









is. *>'3 330arc! 
(,: • i'j.i-'sica'i TMI- ) 




6/13/29  I'fisonita 
h/lS/SS IiiBUllte 0,4370 
9/15/29 i^aisewood 0*4639 
9/30/29 'i'ilsewood OJi'SSO 
1/1/30 l ' r ,Goni i& 0.5^6 
1/2/30 liisulite OJl-'i'O 
i/:?/3o OelQtox t j j v ' l  
1/5/30 .•rilFcr onl  U » 
1/^/30 •  ' r .  
1S:/V£'9* .'•aistyjacid o»;5:io 
:-;fi -.J-;':?;.') 
* '^ e«t .ra'i' HJ ••fireni '1:1 iv/: r.;,'# 
LA-- '.116611.(3}, 
io t«en A test ny-eoiuim 12 
ifiolios in 
The scstilus of ftSriaacsldB teats for Y::.3/i:ruy boe^ds 
ase ;;^i7fiii i-i table 5>« •&*••''' t!ie tests rs^^orted slioir 
oetter tli^m t!:r)sn 3? f^ioribner misS 0€-;^5oa (76) 
asfc ''HKisted '/.s tse s'sseifioatios the 
•:-8i:d-^eohL2e^Gi;i:l ho-^jsOs lU'dts ?:^t Ar.i??3 r^ir^ tlie poore'ijt tests 
of the lot* 
5, By"<-i>:todu0ts* 
'HiiB seetioE <-.oen little i!zore t!»i?n ern'raorate :)os-
siKle b^«-products of FT. iHt-nilptiny Iwrrd pl-:a.t» A t>riaf 
fjlscusirdcm of ooti$ oJ tlisse iixoaicte is on •:;•,••'•«•.:: 15 
to 21 • 
( A ) *  U E F R & I ' C T C T L R I F ^  B O : J ^ ( L ,  
o^J.niuc:ti•]''•' mo CQOkUv" o-jca'c^Sioy, qb6 
•61i0 3;r;5«f:*r;: J ;{. •.'•"ir-Bt it'fn',: 
eCfOiiOd O'U'iilfl v;;rOftnC(-| .;iG0l;:/3laC ;^l. HORVT'. ;-i'l s./,!!i02? 
lany''.:'-*;:',:;•/;• irr"?nr' o','" (?ublr, I):-:;) i:ir,lC'tK"':;' 
it .--y"!!/- ty-" dor:;i.;?r-?>ie s:;? sref3?i';-e:?':^tioi'i r,'?''•••r-Alco itc 
• OOAT ly.:; TRHX-
o<>'j!:eel l:-''): H I X Y  o'"': yields 
'ft n'; oorj!:irr'' 0'>fil,p c-.yir'i" tlils 
:. ;•> i:.ae sjcfffi'-"y-yilti be n. oro~ 
{Inet r:.ifs''.r ''L.Tli r J i''; dfi'-i'; : X I X T  thn T.Or'-
rsibility XT MI.VSE.V;? . TH.P. N-:J.E 'i/si'iintri'l. 
vij I'.MIANM BOM). 
'. i  ^  i  xdw "-.3 Ai .  
•  ^ .7 
{i/ffi/30) 
03a 
i i / k y j n  
.:.aao 
( 1 / 3 0 / 3 Q )  
Oelotex 0»S33 
; •vi.o'iuite O.Si7 
• 
' k' a 
(b)» Pith bocrS. 
:i3?od?iGt • Ju'y-t £:o^ ''u aisc ' 
20 * Xfec liiniiLvuirsr;: n^riliticn 3^2) rseon> 
liierw! It cn rx vfiTy '"ler-irrybl^- Lijiterial# 
:')iil3lioliefi roifk ffootii'ste ,l6- ) liic'icr-.tnc! th?^t it 
;i0y oe t'l T'X'-VTNTC THO -jitl: fro;:" tlio TIJJXT V'^  tine 
tliin GG.-iei'o.tGrt \ilt"i for afsfri-^erf'tin:'; rermflual 
cmt-'P :;11>o:e ::rO I'tlligefl P, nmireo OF XXH-) foir the 
rc'-nt:.t;i 7fi of is'-jal lujabc^r^ 
(c). iTy-slser bQHifc!, 
file 5,'p'i-jn-lte -IL' ;it C'fi') •:-)I:OSMI)€N ':,TAR;NE-"' 
a'ai? ^w-'aeliny dofjl;: 
"BO-'IC* i\ :yjorS of .,3-;»:>S3I3C1, bo-^ 'e;''' 0:.fi • 'Aile fEaa 
C03?B^7fe'"l:::;3 (ri'j) CoOe r-..-••;*e 20 ) j, rur it i'; .< i'•iiVftMe 
'•• 5^% -11*;'i}enly 
i;,- .••'"••••1,: l:.i e^ y-?l;:;3 .r'; 
'YN I.Q ?.^•> •:::'• 
l)Ooi?':". •"•••":'".FY{ ^ ' ;:n^ r%;-'y;» 
M'')® itlu 
yrfrfu-i-* •• •• y^  oy 
r'" '•. -y -^I-ON •>•''" ' '  ^ r:"'' a 
V,,". .-.4 S;'r-. ^ f'1*e:**".!;!! y . hi'' 
;Ul'' ;.K 0^r'"y-r;:* T ' F  I ' ^ . T T  ' ' ! ' J  =  
A i>f XVffl^:S ::'CC5iiC Or.y hx orO^lUSSd f3?0!ll 
;'?o"-,3 • :.rs";;D,ref! iki c to ia'a-il.ivfciii'? 
i;. fslr'irfc e.:>ulr 'uxo 0¥cjrc03l:ef' o:? '-.iiIt) 
1:;: 
(f) » S::JOk It^ a^ jrc* 
flip ri-r ^KjtLiiiirr* TT I 'YJ-
)WX'"uQu :xr.- 'bQO"<.. tl13)» Ctf:is ".^f!© 
•93:*oliaii;.i;:'?ry c:s hiwe laciicr-trjd i'?' t.:-iC eaol: 
li::fU03J's G¥^•::n}^f},S.G•^ to j-tooiit 5er:sees c'''ix'x'i'\r& 
t:;iiitoI" :?or v r : i soffe biniler !jsy T:)C obtr'Aiiecl* file 
ecmiCiiAiGo a:? tats rsroce''^s u.r"7Q not ben;.: out tkoToir^i-
'hxt lu r'u-;:- •": -"*0 :-rte:;,0'';ivn ca..::i>":'::3:M,:,l ••i.v;:"tljili-
( • ' } .  - i X r t  RF.^R-r: tij;!:,,. fV.'.:: 
•'.) i"' '•'' ":r::;:*'::,:; r; A' 
'to •; •: .. '/C-i r\-:'. .', '"lU - l'-,,; « .v"; /i-'-f /lyiQ 
:V:" ' . - . v .  
(•••J.  ^
I;:s O' :'0,;••••-; '•' , 
« > • • ? . : . •  ?  ' M i ?  / &^•:|^' ...- ••X'h: -., i,:r-
•}, •-jMi't: J'J ' 'RN"-'":I:'» i-tl ''' 
is tiia vlijy.it 'mo- oo-^siatv^noc- v:?,:^; 
to 3u tki?es yj'rjf e.:?nt; xxzlX \r-u?y ^.v"-
peiiCiiiv;^  «-.jQn tile I::J'TI.D.-II-;:: >ut;..cl-:lac in\rc>l¥?Ju# 
i to ..Ki i?5r-^ :taes CL WC.IZ t'5 t-.c tke best 
teid:^ --3?f"tn2'3 for QI^STX^L'UYI ai'y ais'lJ-i''; - B UEL.L .; 3 ;::'c.if 
t'ic firitio/ii of t«'3 
"-Jiffei'eist of IiQf;! iip^a 
tler^a?©.'' of "'iaa wr:';!:a-iifsbt-® 
1/ 'bett-'-r Risiyr-' yeciii-'Sj iKil, r-lco rs.'s^ ioiei" 
-^LX) "K .^au'ii:;: &:••' .•oa':.!?'-!;!-.>'• tm Vf-xmrl^r-.j'z .;,:j 
to -ij-v..-) lit;.' 3:J i-; 4<..':'t(y.vi::iO: 
irx> r.ui'-Oiiia'J to Tmi t.t --as :..r.ic>ea* fivi hc;r.i 't-^evO. 
VE-OitLSi^ oi: ::rr^5:-- :t- to iv:) s,nca''?'] 0/ 
'Eic &Si?:s;ie3& 'gVu-. .^iI.;-! i.u 'Ishc 
ut^frisu t: 1;. t2'..'l;.':i:',.:^o"' '"J-vv M„:.!.G y^sxCiiCu^  
It r, V"';.va-;:';." '0...:) ''Jjl-.o t;.:'?;" 
atJLir In-' •.,;.r,;:, -vio;:. !.-V^'V." /•t-.,:,,-.-:-,;-• j, 
Ot'cO;:-/tsi J, " vt; I j Cc -i-yy..xM ;i. hh-S 
W I N  2 .' •• . •?; T',;,.;y j»» 
,,oa?t:^ .Gr- -1:/.' •:'X\:C'I^''FUIT •.•"XI IT :r. 
'r;..o 'i " ;:;-,o :>;;«;::vn::? i-;.:.i-:v?'-',v.#is tf/r':''!,.•: 
::o . . • •'.r^  - : i/':.- > ' t;,? • vl.fCor-
'yrx X-yx ly^ : .-•'fA- yj _ ]y'tt'y 1,.'. ".• S"•••«:,• 1, 
liGU3^ tecitsj heo-n:izf^i it is difficult for tu ueaetrste 
lato t'le botTd, 
?lio 3?ate xt ?fJiiGh Sryim' Qomrod idth tm v>xo?};re8S 
of tiae A rGl'-'tioaeliln bistv/een the 
ti'xe end tlw tmi>Gmturs *v*:;o (ilaa :;'o:dsec! ont* 
?lie themel oi bos2:d was 
fmmi: to vr.i^}r vltli the A :i:eil&:tlomhiv v?nF! uoTlzed, 
m s t j  r / s j x ' i  i t  r r c s  y o v m : -  t o  o f  t h &  m x e  t y : m  : t o r  © o o l t e d  
SIC riati-mo in c-nioed 
ti'ir- to v.:i.:<;y- UocyCra :,vfl0 seirra^al 
uiAi'G?r:.it i;urt:c"rl?:lr:; xix'-'-Bi' t-iilsl- t'ixfe;£'edt ooefri«-
ciantB o:? tosroEl ttOsiCiietivity.. 
ulG s-;:e.1!;s ;'Xi:ve o? rj.il-} f3?o'.> f•••as to 3isi; 
jQX GQUt tiirjia fs/^'sbly n-bxlt'R. 'fliio vjps V)e«. 
to 't'-; drytxQ:' ?:/;:' 'loi.,-- t:rjooeo h{::7i'::y-: :J-s;fevionc2y 
lo ••::*?. ociom/if-- ..:^;^7iO,;'''lo -7:0.00 eivb :-":'ie ot nx-
i ; ' :  u  1 ,G  *  
:0j ;,o::oii2v .,;• oOs^i.: I ,u:.;;:i? --o oooL: ''-0 v-;5as'?n 
et0::0^ ttO'.;: o'>::: ;Oin''^ of xkrX.:::.: rr: ii'i Oo 
J v' oo:d' of' -O:"' .x?l;Oa:.0 
\ H )  F  '  0'0.;i.}:j-":-'ib» 
;"or •••:":^"l'i;'ilO'-.o:^ ^"'00 'orosdoi'i-' t!io ero'i'U:; • ••?> 
•v'V-J'l" -O •"•• .oi'l O'?'^ eilOOOlo 'o'-'Oi 
'Ilite "beet = of sofiainf" ooaket?. 'tcv; C!etes!-« 
laiaofi to he Iihs tqO . l:;!!'' follo^-'ed hf "jaeliin':' atfi ''xien fsy a 
Olfiiflin i&finc:X^c Fig* yy in a flQV:t aJicet of the best 
OENS i^orfeed oat# 
A asfelsfGOtos'y fesfi clevioo i7orI:of?. feefi--
Ino the :ral;: iatfj tlie rod niil>. It eodsietec^. C'f r :?ei?e!i? 
co'jueyoi? ia c, shell hcVlnr^ thmrb ofi« iKSh el(0:>r::''iiS'S5 
srooii??, ?felf; v5reireatea the feedxr^'" ek?¥iec? fsva -^Dl'v-drv^ m. 
'^ ae OooO, sto<5l: :5-'}up (MC-F^E. HY FcirfcfoItR "."oisso OO„) 
turned out to be r Gettofootory Kieio-f? of i>anfBo:20 ? '•oiljj 
siiBiiensioa. 
Hie Qlitrar filter o'i?.o a:.i imcjitisfn.stoi-^f f'osf;oias 
B&eMnG« The fOTijio;;;' "dcojliio.^ tj'-r Oe¥<:;laoo^'" to the 
point of beieo alioa :t ezj iieol imit fo:c tae mr[?o'ye» 
Xt uoo c'iasoyoareo bhrJ; ooyGo^ 'tiog 
t0tto:;i i;' t!je osfOfss r^ jllo ix::v: xuxermJ'--':?s "t l/OxOt 
fi'Fe s'-ts Oi :,J003''I SOUG r^oo'l'" >o y;'3ecn''ir-:j?:7 oos^ K. 'Oi00':')SP-
fml oo-'. I'srciol ••joeao. 
?!i0 Cos (Is^ i'ey? o^ iti'-rTf-stosily. :•Viti'ifr'.e'-
tor]f of tanti""-;-- .^Oo oor.sd '^"O'n "4t''i.o' out 
02" o . ( j x / ^ t Q y  f T C h j  • • " i o t h i - u l •  ••'lr0:':Ojr '••:no>'m* 
( c ) ,  'fjaxoe oeole exooriiieatol 
:;ao;ir:iilo;-l TXto'i to oiifo oo^ -rc?!:^  ""o5,cli 
•'"oalfi 11 oo fco s-io rite \';lth 0O:0-v''';rGi0t o^^iiticts. ;! 
•='':0-n>;*(| ^Ti'dt'. ;'ta :l'oy rr-'^friofO'r-t'ioE .'>5? roo--'' Vi':--'"!!, :-t.t :=« G»Ta'!c^ be 
produced from mecliariical pulp» 
A yield of 77 cent «fas obtainfilile usi'v 
meehaiiicol nrocess. 
"Hie "best metliod of refining for tlie maBufacture of 
meciiaaical board was detesroined to be o ?od Aiill-sring liaja-
mer mill oouibinatlon. 
It was decided that a watsx aook for three hours 
at H-5 poimds eteaffl pressure was the "best method of orepaa?"' 
ing pulp(f3itbsequent espei'iriientB showed ths.t on a. a^otyry 
ty-.-?e of cooker a two hour oook at 90 pornids uresfjure would 
be just aa effective)* The ohaaloal ooolts tried out rlld 
not i^ve £.,8 satisfactory a type of pulp s.b the water cooks. 
As has been iireviously stated^ the rod mill-OlaX-
lin oombinntion was the aost satisfactory means of tofin~ 
ing pul'o• Th© 3!'0(3 hiil. 1 Utsd lis Ci xofxnoD? ooiild b© 
rejmlated so that good boards c ;uld be obtaiaedj but the 
caoaoity of the raill was vety loxf if used in this manner. 
Using the process deoided u;pon above a yield of 
55 per cent "based on the initial bone clary stt-lks Oould be 
escpeotea. Aporoxiiaately 20 par cent of the loas occurred 
in cooking, snci the reniainder in wafshing end handlings 
In dea3.irig with Mixtures of pulps it was noticed 
that a free Dulp dominates a mixture of free and slow pulp, 
Mixtures of cooked oiid aieohanical pulps praire a fair type of 
bofird* 
Dry borj?<3, scrc js and tsim up to six pf-T cent can 
be mixed in wit'b. newly processed ;oulp and the quality of 
the resultMiit hOdiXds i?ill be uxiaffects^. 
ife'^fSprlBt mixed iTltii laeohaaicrd pulp wy to ten per 
cent iiapro?e<3 the jroduot. The flexilDility of tlie boirfds 
?j£,o increased by the addition of ne?.''Sprint. v»1ieri newsprint 
wee. Jid-'eci to cooked pulp the pulp beeaiae hard to hendlej 
beyond 15 0^2? cent oewsprint it was praetloslly impassible 
to liandle on a fasiainf{ ;aaotiiTi©. 
k liigh quality iiisiil'-'titii? board can be ^;i8d8 by 
mixing, in uo to 50 aer cent of straw pulp pr-pared in a 
Planner siiiiil*;!* to the cornstalk pulp* 
Broofj corn sives as good an insulating board as 
oorast:-.'!jvS but more strenuous cookiw is required. Fair 
ty.i ••3 of iaeulatinf?' board GLTI be aade fr.B articbofce plants, 
railteeedj i-iid flax stra?f. 
A proper stalk v?ater ratio Bhould be det^r/dned on 
the Gooker eanloyed to obti-in the best reoults. On tlie 
etiitionary 000ker desoribed on pE:ge laD » one oound of 
at'-.Iks to one -•-al-loii of water was the proper proportion. 
rtitb rot.'^ry cookers considerably less water is necessary. 
k rotrsry oooker at a bif^her oreesiir® and shorter cooking 
time :dves jjust as mod rrsults »a the stationery type of 
di^ steeter* 
Stalks aiai/ be o^ercoolced; this Ofiuses lowei' yields 
and considerable lesseniru? In qua-Iity of pxoduct. It was 
also found- that for a stationary cooker jacketingj agitation 
or the eiroiilatljn of the cook liquors mode little diffes?-
enoe rn the quality of the borrd^ 
Undercoofcing yielded a oulp resembling aechani-
cGlly :'?rsDared pul-o. The resultant boards wete brittle^ of 
iDOor apoear^mcej and had an easily rubbed off stirfaoe. 
If the cook oiilp is stored In open pllee with 
some draininfr allo':'j'ed the -nroduct irapro-\res up to a period 
of three days. Beyond this ti^e there is a retrogression 
in cfuality. The a?^e of the stalks used to prepai-e the 
pulp mede little difference as long as they were not ba.dly 
rotted. 
it ie believed that great econoBiies could be ef-« 
feoted by forainfj board at & stock teia-^ierature of from ^ 
to 60 degrees 0. The sizing quality of the boards wo 'Id 
be iraTjroTrerl Bllffhtlyj e. stronger bo*ird could be obtained 
snl r:iot& wat-sx squeezed from the ""et aat. This rrould re­
duce drying costs. Then too, a shorter cook srlves boards 
of jus^t as P'ood rmolity os the reoult'tlon cook if formed 
pt e hip-her stock temoeroture. These boards :ipy be pressed 
hard enoush to remove the eioesg water, and still spring 
back 80 th"t they •"ould not be overly heavy. 
y-Q to one per eeat of aoidEaay be used in si sing 
witliout ^Dextloularly haxmful xesults. This would cut the 
aliHi'i eost. It was fomd best to add tlie aeld to the atoo'k 
befor-© the roein was oclded. In tbis way the e.lusu could do 
tile actiiol precipitating* of tlie rosin suspension. 
It ims determined that the protjertiee of the board 
rare incle )eiid@nt of the ••jre-oookin.f? Bhrec'dinf-? treotnent. 
Howev^^r, tlie oatmcity of the rod rail! both r=s. c. unit refiner 
and &s a part of a '>roces« refinlnpr system waa rmcli sjreater 
o;.: stfjlka which liad been ahrsdded "before cooJcing than VLOOXI 
'^hol e 0oolce<' et nlK s. 
TAB 'Vainer refiner fixve pulp simllcr to that pre-
ppred io o, Jordan. ;/ith ttechanio&l tjulp a refrigerat­
ing:^ hoax& could be produced by this refining trratraent. 
It was fwnd that a hard pressed board shrank fro . 
ons'-tliirty-eeoord to j.ie-sixteenth, of on inch •-?hile drying. 
A light'.*'!" t>Oi?rd "r; !lri shrink froFi 0 to one-thirty-second of 
an inoh{referrinr to fcorrds roxiar-tely one-holf inch 
thick). ?hiB is en I'Dortont factor In -olant control, 
A3 t flanl statement, the cemi-ooi-amerct;:;! boards 
produced from cornstulks co;*.i.' 'Te fn^orfsbly in e^ery viay 
with coiMfloroiKl bof^rds. The co-!ipoJfison extends through 
ao clearance, strenp;th, insulating value, decree of si sing, 
reeistnnce t j huiiiidity exDCtnsion. 
; '1 r - arnstrlk insulating 
;«^f .tin:;' pith bOiirds, ps'e^f^c^d 
bajrdj ;ci:w.Lr:ij, fusAixul^ oore-cintSlng ad-
hesive, -'V'" ^ ^tnji51!'' rO','.M filler* 
?, GiTm. 
Alley, S. 
Zonolite; UtiliKin ' a uaeless material. 
Siiff, MlniHg Jl. 120: ^ 19-20 (1925) 
TMs raaterial Is a ailioate of Mg & A1 contain­
ing a little Fe, 
ISSperimental indicates tlie following uses 
foT It'j insiile.tor for iieat or coldj, decorative 
material for wallo, fireproof xoofixv^j ooriponent of 
?/all paD-^rj vmllboaid, paintj. oe'aeEt productSj etc. 
Araericfrn Algin products? Co. (West IXilitthj liimi.) 
Oondensea dsecription of Alkagel.-
Olrcui^iy (192^). 
RecoBffiiend for use 1 p&^rt "Alkaf?el" to 10 parts 
water. 
A hirher coneentr-tian le reoosaaended. as a coat­
ing material. 
&aeric::m, Soo. Hefrisi'eratinp: Sngr. 
Haat transalssion of insulating Jiaterials. 
Circal&r So. 1 (1924), 
Oomnlete treatise of standar(?- methoda of testing 
insulating valua. DesorilDes both the bos ami the 
plat© method. 
CdYQB eoncluotlvity of variotis iiaterialB. 
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(4-)» AnniB, Hussel I.. 
?o?;er requlreriierits for piimpiiig- paper stoo^. 
Papf^r Trade Jl. ^§6, lo. 1^3 (192^) <• 
Disciisaee use of Fuls^baiilss Morse (?f00d % f p & )  
stock •niBflo. 
(5). Arch, (J Bldg'. 
m Wood. 
Aroh. & Bldg. 602 265 (192^). 
Brief description of llu ""ood—a wood derived 
in ml at i ng- bo effd. 
(6). Arnold, "i. K. 
Hal^orsAioii of cornstalks into paper ptilp. 
Thesis(mioublisSied) liibraxy, Iowa State College 
imesj Iowa (1925). 
TatoiO-ates yield data on cornstalks f^ora Tarious 
sources i-nd concludes tliet two tons 'oer acre is a 
fair averafrg for the -^hole country* 
(7). Arnold, X. 
Oornstvlks as a yaw laaterial for pan^r production. 
PhJ"). Tliesis {imrmb.lislied) Littrary, lo^^a .Itate 
0011 e.fe J Aaios, IO'.va(1930). 
A  thoroup'li discuasiosi of the eoonoaios of the 
cornsjt"Ik-pulp situation. Discusses tlie transporta.-
tion of stnlks, ©to. Vcrlous data are ^iven aa to 
the several possible methodo of preoarine paper pulr. 
A rather oora^leta biblios^raihy is included. 
(S). /irnold, L. X. 
The utiligeti .n of a.'yrioultural wastes. 
lOTO. State Golle,o:e, vnp;i!ieeriii- Extension Bui, 
27 Jib (192S). 
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A populate account of tlie products derived froa 
¥•.3.110113 fara wastes. 
Arnotj J» I*, 
The sieolianisfii of rosin sisine;. 
Paper ."I-rikers Montlily Jl. Sji lk2 (1925). 
k review of the history of si sing. Some expsxl-
mental studies UBlng a aicrosoope cltedi Sech fi'ber 
particle enclosed in a pelliole" of xosln. 
Ascheiihurst, H. -1. 
Keeping heat at hoiae. 
Gas Age 5?! 501-05 (1926). 
By the use of insulez for insulation, a house was 
heated bj' raeaiie of gas for oiie-hadLf the cost of 
heating trithoTit inmilation, 
Blaeweiler, T, S*. 
The use of sodluja silicate for the sisin,';? of pa.p' " T .  
(OonatafelQ, London 1926). 
Silicate algiinp: s^ood iii con^'unction '?ith other 
fiisinr?: ^aterlslfi. lacreases strenprth. Casein May be 
dissolved in nilicate. tatfflc soluble seo-weed am^ecrs 
•-'ood. Ros'.n uped in con;iectloii "dth silicate e®~ 
•'>ecially good. 3tarch and silicate nlso recomended. 
BXO^E, K, 
Hie '"'ertlXity "loils. 
t'T":: V-% -S:-;. 3to. . ,150 (l9l4). 
Tiiree tons o f  corn stover removes lbs. of 
nltro-'en, ^2 lbs. of ootnssitio and 6 IbB, of '.thoe-
ohorue. 
Bldg. Age. 
Haftax insulating board froiri root fibers. 
Bldg, Age 501 290 (192^). 
Geneyal description of M o f t e x ,  
Boruff, C. 3. a.nd Buswell, A. M. 
Fementation products of oellTiloee. 
lad. Sng. Chem, a: llSl (1929) 
A prooess is desorlbed using sewage and corn­
stalks whereby marsh gas, caxbonjdloxide and 
retted fiber are obtained. 
BTaggf A. 0. 
Paper board and its manufacture^ 
Paper Trade Jl. S? ,Ho. 2G'Al (1923). 
Disoussion of continuous beaters, eto, 
Burth-Bavy, Joseph 
Utilisation of Maise flowers, stalks and leases, 
3. African J. Ind. 3057 (1922). 
A review of resefiircli work and patents* Tlie 
inside of the malse stelks fnrni^es a nearly 
pure natural cellulose* Used in mamifafiture of 
celluloid J paper pulp, floor coTerintr einillar to 
linoleum, ^igoose" nitrQ,tas, insulation for re­
frigerator trucks, steaia pipes, boiler covering 
and for dry cells for electrlo Jjtora^e batteries. 
ilalzB paper is toutfth and deiroid of Bilicious 
matter'and undesirable brittleness. It is per-
tloularly auitef"? for bank note imer and emrel-
opes. Coarser Tarietiee and husks gi?e wrapoing 
T)ap0r,t 
!nie residue frow ilslse straw is aad© into fod­
der and ethyl aloohol is obtriined froa waste waters 
of pa'oer oulp factories usinf?: the bisulphite procees. 
' > 7 r\ O -t i) 
(17). Oaffrey, D, J. and "^orthleyj L* H-
How to fight the TsJuropeaji cora bos-er this fall. 
ILS.D.A. Misc. Circular Ho, gif- (1926). 
Shredding aid 'bua^iiing is most effectlTe In kill"-
ing the corn "borer, '^-•raaitea of the borer cannot 
be depended upon for control of the pest. 
(1^). OarsoGj F. T. 
Meaeureaent of de'^^ee of siting of paper, 
TI. S. Bureau of Standards Tech. Paper lo. 326 (1926). 
Description and critical dlBCuesion of methods 
of testing as as o^curaoy, 
(19). Ohem. and Met. Singr. 
Oontimoiss ?mllboard process. 
Ghea. & ilet. Bngr. 31:631-2 (192^), 
Process described using" two facinr^ ehsets ond 
filler of plaster of pariSj deictria, sai^diast oBd 
water. 
(20). Ohidiater, a. H. 
3mB experimeats in oroceselnrr pulp in the rodialll. 
Faser Trade Jl. go, 40. 25151 
Use of liifh coiiBiatenolaB end lip*ht rods is 
deoirabl©# 
Strength obtained by rod mll.^intr ;)o,ss8a through 
maxianffl. farlea as ooiinistoiicy and ratio of weiAtit 
of rods to surfaoe of soda. 
High cottslatQiioice - cuttlnf? - iiore hydra­
tion. lowr ora" ton of palp haJKlled* 
Oonslateuolea be£st, Llfht rode five higher 
oov/er con^^!inr>tlon, "out f;:r<^:ater ©tr^nsrth oroductlon. 
Olaxk, F. G, and Oonleyj A. D. 
Study of GorMerclal mil l)oard. 
Paner 25,Mo« 23; 110 (1920). 
Xneulatliig (or fiber) ItoFirds tested toy placing 
1 cc, of vCTy dilute saalacliite &:reen solution on 
board in form of drop, and noting the time required 
to abaorb it. Saiaple-i: also floated on v/ater iad 
weighed fro:^3 tiae to time. Later the bocxds were 
comoletely iaaereed and the '•% increase in ^eis^t 
noted. 
In the malachite f<reen test the board was cut 
through the oentcr and the detith of concentration 
noticed. 
Moisture proofing by surface coating: was found 
to be total failure. 
Rosin and aluiH best and ch©ape8t raethod of 
sizing. Larainate<3 boards vreak at plies and water 
apt to eoafe In. Sodium silicate used as a gluing 
material apt to uneiEe boards at laiiiinations (due 
to eroess canatlc in sllioate), Oaaein and for­
maldehyde or staxch suggested. 
Fiber board is definitely superior to plaster 
bofird. 
OrosTS, C. F- end BeTfiij. J. . 
Paper making. 
{$l>on^ondon (l91o)« 
Bindiiii:? quality of sise improves texture. Ratio 
of fixed roaln size to free roRlri very import«:::nt. 
factor. Atomisers do away with neoesnity for uoing 
muoh cor.fblned rosin, 
Celluloee tiltsis un almlna fro:.!i solution of the 
sulphate. Probable that cellulose decomposes nat~ 
ural reeinates cmd ooabines f/ith oluminus. Oellu-
loee contains (OH) grouoa of baoio function and these 
vfXll coimbina with the rbein o,cias. Freeness send 
distribution of rosin important j-s ^-=>11 as drying. 
A fusion to oo-re.T tlie miriiU© of the fiber is nec-
essai'y. Traces of acid cause i:4;':tedir?<,te xevsreal of 
slzingo 
Darraij, F. A. 
Tiie direct heat dry 1 ft?? of boards. 
pulp Paper Eat- of Ge^iada 25,Ko. £j l 6 k j  (I927). 
^"•^scription of Stewax''i In£'0'b0a;fc3 dryer nnit.^so 
Greeley J, aiid otliere^ 
Timber5 mine or crop? 
U. 3, D- A. Yearbook, 1922 ("523). 
Page 115^ lumber cut is shifting to the ff.'X 
west. The ai'^erage haJil Zrom tbe eonth is 1200 mil AT, 
from tlie west Is' P.J^O mllea. 
Fag© 126; The tendency is for an inorea- s? la our 
requirements. 
United States la the greriteat iiae ox 
V7ood In the world J we use Bet rly one-half the Ima"-
ber^ OTrer one-half tlie paper ^ and about tx70~fifti:^G 
of all the wood uaed in tlie vmrXd. "fe Uf-e foi'- time 
as siuch as we replace. 
Page 110; Jl,2i of all saw tirabsr goes into Imi-
ber, dimensional material., sa.wed trees. 
Frg© ll'Ji The principle food fo-otTlJif:: r^sgion. im­
ports 77:^ of the liz:vib»3? eonsmed. Tlie -principle 
manufaoturlBg re^ian im-jort® of the 'Uxmbsi it 
cofisunif^s« 
Hamill g K. , Shewt, B» and Eiclsin^j ^1, 
Glue as beater sising. 
Paper Trade Jl* 2I3, Ho. Jg (1926). 
In :Vener£'l p'lue cnasee execi-'iFi'ire fosiainf'- ii? the 
beater, Loweet r;.t dH. oi 4-,5 ^hioh is ;)oint of best 
siKinrr- Kind of i?lue used to lual^'a little 
difference. Higher drying taiip'^ratuxe c&uBed slsing 
to be reduced to notliiiig« 
Da.vidsoiij J. B. and Coil ins, S. ?. 
Report of aa iiwestig-atlon of expeTiraents In 
oornstalk haxvestinr^: fox industrial 0^1)0863. 
Unpublished report to tlae Agr. Sngr. section of 
tbe lO'Ta Agr. Eso. 8ta. and tlie ioto Engr. Esn"). 
Sta. Aug. Ij 192ga 
A report on the remilts of experiiasntal, •:j'ork in 
the development of cornstalk liarVesting i^iaoliinery. 
Davidson, J, B, 
Data on oost of l^arvesting cornstslkg. 
Private oojaiauulcation to Iowa Engr. Exp. Sta. 
(1927). 
Report cost of hai'/esting by vairious aetliods. 
Tlie oost of the best method was 1^.95 ton. 
Davis J D- 8» 
Some aspects of freeness testing 
Paper Trade Jl. QS,. Ho. 11:60 (1929)-
Curves and scriiatlone ^iven t,. co:"rect consis­
tency with freensss. -116 variation tewpfTatur© 
oaiises in .f.teeneas ;?iven by ctirves. This is 
mostly caused by viaoosity clientires of the "/ater. 
Oonsiclerinr^ stock mixtures fremiess le not .-n 
ad^Utive iirope^ty. 
iSaley, f. t. end others. 
Bulletin <in preparation) 0. S. Bureau of Stj.n-
daxds and Iowa State College Snrr. Jitpx. sta. 
(193^)'' (copy on file Chem. Sngx. Dent. Io«^a 
State Oolleffej. 
Tlie production of inaulatlnp; board fro ; oornstgilkf^. 
A report of the econotalc aspects of the produc­
tion of insulating "bor.xd from cornstalks. The early 
experimental work on this project la also given. 
Gawin^ H, A. 
Heat insulatijii and. its fjrowing importance, 
Sngr, and Oontro-otiag(Buildings) 65131 (1926). 
I50,000j000 per year is spent in Ganaiaa for heat 
insulation in homes, Ti^e use of insulation is in­
creasing rapidly. 
Sibsonn Albert 3. 
Inmilating board from stra,w. 
Ind. Eng. Ol'ieiB. 22^ ^lo. 223 (193O), 
Supoly and availability of wheat straw discussed, 
process of maisifacture essentially aa followss 
Straw unbaled and dmi3-?)ed on vibrating conveyor where 
a cleaning tafees place. It is cut, then water is 
sprayed on and the digesters charged. Digesters are 
14 foot Biggs rotary. It i© claisied that the capa­
city of the digesters Is seven tons. Only 1000#"of 
water are added and the Coolc is over a period of 
ei;!Tht hoiirs. The pulp is then shredded in a swing-
haiiiiaer mill, xnn through a Bauer and siaed and beaten 
in a beater. It is .forraed on a tvio-oylinder machine 
vjressed raid dried, in the nstial manner. One rather 
unusual stet^ in the process is the use of the oook 
llmiors which are sprayed on tli© hot dry board. It 
is olai'ned that adiiesive and water proofing proper­
ties are thus conferred upon the boEird. 
Th© cost of stra-'j is ^iven as 'i^.OO per ton de­
livered to the -plant. 
I-fejiiiltonj Ghas® 
Apoaratus for the control of the process used in 
manufacturing synthetic lumber. 
Unpubliahed W. S- I'hasis Library, lotva State 
Qollegej Araes, Iowa (I92g), 
Describes apparatus aiid use of sane for meaf^iiring 
thexaal oond'aoti'^'ity of insulating board. 
Harding, R. H. 
Fiber board majiufajcture* 
Paper 33; 13 ilS2h). 
An outline of the process of fflaiiafacturinp: fiber 
board for leather substitute. 
Haxtfordy C. S. Jr. 
The maiTiifacture of .Uoiso'lith froa cornstalks and 
cornoobs. 
Unpublished U* 3. 'Thesis Xflbrary, Iowa. State 
Oolleg©,, MBB , Iowa (1926)« 
It -mm found tliat a good grade of Maisolitli 
could be made froHi eithex eornatallca or corncobs, 
Hartford, 0. E, Jr. 
Tlie manufacture of insulating board fro;;! oorn-
Btalks and Tarioue otber agrieuXtural wastes 
and cost data on this prooesr. 
Ph.D. Tlieais (in sirenaration), Oliem. I>'iigr. 
Dep'-rtmeRtj Iowa. State College. 
DSBign of ineulating booxd olant given. Goat 
data end control methods ar@ ino'luded, 
Heatlag and Ventllotinp^' Kag. 
Masoriite, a structural insulatliif* material. 
HeatiEg & Ventilating i'!04'^4 2^:106 {liar. 1927). 
Description of M. sonite. 
Heritage, G. 0.; Sohstfer, S. H. & Carpenter, L. A» 
;?eaaurer;ient of etrengtli and stiffness of fiber 
board by niaans of static binding. 
Paper Ti-ada Jl* ^9,10. 17s50 (1929)* 
DlBCusses theory of breaking strength testj 
ffiodulua of elastioity and elastic lirait. A inetliod 
of testing boai'd le deacrilaedj and. the apparatus 
discussed. 
It was found that the speeding up of the rate 
of loading caused laxf^e variations in ••• 
o&x^ ia necesoary ia malcing th^ asurements. 
Sxroxs are STaluated which, oan result oareless 
(3^)^ Hexpexs H« 
A naw aJ?tificial wood. 
toststoffe 185127-6 (192^) 
A product resembling wood ie laade by exposing 
chips J sawduetj eto. to a steara pressure of s.bout 
5^ t»f>. / sq. for suddenly relessing 
the pressure to disintegrate ehips to fiberj Mix­
ing; fiber witli pheriQl-^foxmaldeliyde oondensatioti 
products aid ^ressiup: to an sxtent depending upon 
the hardnes^s dealred. TJie -^roduet is lip^litj mi ex­
cellent ineulatos^ has p:ood aoousticol -aropextie® 
and a tensile strength of 2^0-3^5 K.Q» 1 sq. ota. 
(39). Hexter^ 0, H. 
'file protection of insulation a'-?ain.at Tsoisture, 
Refrig, ;?orld 62, lo. {192?) 
Methods of guardiiig- oold-etoracj© insulation 
s''«i2ist entrance of moisture. 
(l!0). Hoffaan, 'I. F. 
HydroR-en-ion sieasureraents in the duIu end i>aper 
Kill. 
Pap-r Trade Jl. g6,Ho. &i 151 (192^)o 
limortanoe of hydrop'Ou-'loa oonoentration ia pulp 
and -pc's^iex manufacture. 
mth, f, 
•-''aterproofing aiid fixe I'fssls'fca.nce of pulp board. 
Xellstoff und Papiex 6 s  12$^30t & 206 (1926)» 
A description of seYeral German patents relating 
to tlie SBBufsiOtiijce of watCTproof and fire~reslstaiit 
atxuctural material fTora pulp boaxd. 
{ k 2 ) .  J o M s o n ^  H .  / i .  
prodnotion of syntlietio lumber fyosa mill scrap. 
Olieia. & Met^ Ens?r* 33J732 (Dee. 1926), 
1)88011156 utilisation of a^rap In siaiRifaotuTe of 
synthetio Imber. ifood sarapa cliipised and exploded 
fs'om pressure of frori 600 to 1000 #/ sc^aje inoli. 
Hefioed ijx ''Reiner reflneXs handled in centrifiigaX 
pturros. Pressing done in hydraulic presees steaa 
pressure 200 I/square inoh, SiiDer-heat-teajpesratur© 
about used. 
(^1-3). Kellog, H, a. 
The timber supply of tbe United States. 
U. S» D* /V. For'^st '=7'3rvice Oir* No, 97-
190?. 
A discussim of tlie available timber supol^ era-
pliasising' the owaing- slao3?tags of timber. 
KirkpstriclE, 3. D» 
Corisatnllca as a chemical tb.w jaeterlaX. 
O h e K .  S - i : e t .  ( l 9 2 g ) .  
DiagTasi oi OoMstellcs Products Co» plants gi^ea. 
Brief desoription of pxodietloii of paper. 
Bxief description of ?/all bosxc' plant at Ames. 
Figures giTen es to total pxoduction of corn-
stslks. 
') I Q M 'K (3 
(^), , Leioesterj Sheldon 
World*s pulp resources. 
Paper 3^-, So. llji|-65 {1924), 
Points out tlae need of new materiola to oo,re for 
the Inoreaslng ijemand and to xelieve forests of their 
present drain. 
(^), Maddox, H. A. 
Papers 
(Pltiaani London 1916). 
Beating may be carried out so ae to gi¥e grease­
proof paper (on Kraft particularly) so that It will 
act partly as a size. General dieoueslon of pulp 
manufacture, 
(^7) • Joiiit Exec. Com. ^ foo. HdTio, of the Pulp and Paper 
Ind. of the U. S. and Canada. 
Maiiufacture of pulp and paper, 
Hoaraw«Hills I. Y. (1925)» 
(1) ?ol. k. Sec. 2J p. 23. 
Free roein sise ooii "be raade to give Detter re-
• suits than neutral sise. Paper exposed to sunlight 
graSnelljr heCQnea less mter resistant* Surface 
coatings not effective ioi wall board ox othp-r thick 
raaterlal. 
{2) Vol. 5' p» 3^" 
Freeness - The rate of drainage of imtmj frora the 
sheet throufili the cylinder mold is or.lled the free-
neas of the stock. "Ml© not a hysiosl property it 
is a valuable Indlc-tt ion of the q leiity of the meoh-
ojaioal pulp mixture. 
(3) Tol. 3. 3eo, 5 J p. kS. 
Factors influencing freeness axe hydration of 
pulp and the fact that "finss" tend to hold tlie 
water in the stook. 
(te). Mason, W. 
Palp and board fro?a stem exploded wood. 
Paper Uta&e Jl. I3I (1927). 
Deaoribes process of tli.e samffeisture of ifasoBlte, 
(4-9). Mina, J. A. 
llie utilisation of coJcnstalks for fiber boaxd and 
paper pulp, 
B.. S, Thesis (un«ml3li3li@d) Library ^  Iowa State 
Collegey Ames, Iota (1926), 
Oorsstalks were used to prodtioe i^aoer and board 
tislng lirae ooois. 
(50). MonroeJ T. B. 
U. 3. Patent 1,59^,980. Reponed in 
Paper Trade Jl. ^5^ Ko. 23'M (1927). 
On Celoteis found ^mter resistant layer on 
surfB.ce which beld remainder of '7a,tT on board. 
Trouble oi?ercoaie wlifcr- drying oaxTied out in presence 
of fateasa out of cjiitaot fdtxi sir. 
Patent proTidea a drying oesing al>oiit 1000 ft, 
lonp; in which ^eiheets are in dixect cont3ct fdtli 
sterE {250'^'**260'T* 5. 3tea'"3 ooils maintain testoexa--
ture at 250° - 3300 ?» Heat reaulred for eTapoara-
tlon of ?mt8r fTOi;: sheet "being smaplierl fro-.i oolle 
rather than aterain in direct contact ^rlth sJieot. 
Pro¥iaion made to withdraw tJae steam tims formed 
and recover heat. 
($1). i'-aieiichj G - x l  aethai-d 
Fiber Board, 
Paper, 2g, lo. 12s 37-5^- (1921). 
The pjcooaas of oroducing heat insiilntine fliber 
hoard fron t^ood "bcTlc y.iat^riaX is cleaoribed. 
(52). r i ienob, 0. B» 
The manufacture &. use of Celotex insulating 
material» 
La. "Siig. 900. Froc. 7 19® (Dec. 1926). 
Fundnraentel priiioipler. of meimfaoturinis. i-rosesa 
?/ork©d out so tliat it is eiraple ar.d eesy to Gontiol. 
iiSde froia bagasse. Doe© not flaxie . readily - contain 
no pi toll aor xosln. Eeta^ia paeoa^'e of heat of fire 
to coaibuetible material a 3 eto. 
(53). Cemanj t. 
Theory of xoaln-»ei2irig, 
Pape:r Trade .Jl, 83, Ho, X3156 (1926). 
f erioxis theories of el slag reTiewed. "'rom @s-
j^erlments wlik dlff^'Tont kinds of pulps, c-nd aslh 
fyee filter pas-r it is concluded tbn.t aluatrsBa 
fTom dissal¥ed MpCsOh) is  Etosorbec "by th-
in ^>roporti-:'a to ulie G:3/content. 
GoncentEsited sulphite causes rmch troul:)! e in 
roBln siziag* 
130.011 '••3 Or, fe, On, Zn may "ne substituted 
for rU, 
In sizln'-y fibers t; ke nn ?e fj?oja io oomouads, 
Imt "iT-.Tj sliAtlv- : cms. Ferric c j.^rjouade c-i.n 
be need to re^livc© 
(54-). i'a-^er liill 
To mjilcc Xn!3alating bo::;Td fro':i strc;^. 
1.1III 50ilg-20 (';.527). 
IJescrlbes aill ta i*:-*: erected !c»r • nanufaetTirs 
of iiipulati.rj lu-abci ''ro 
Strm? hv.B the 1:ii':;!iast ntl/^n r^^ll2e of ral 
flberg. 
(55)' Paper Trade Journal. 
Rod mills imsMng \ray into paper industry. 
Pape^? Trade Jl. S7, lo. 10 s 32 (192^)« 
A surtrey "by tlie Forest products Laboratory shows 
that since their iintroduction in 192^, 37 mills 
are now in use in ^aper mills. They ere feeing used 
?3-lth success on serai'-chemical pulp and cis a sieans of 
refiniag pulpsj shi'^esf knots^ raid screening. 
(56), Paper Tra.de Journal. 
Insulating.boexd factory announced. 
I'aper Trade Jl. S?, Uo. 2;51 (192^^), 
The "Fir Tex" Go. to build 5000^000 plant at 
St. Helens Ore. to manufacture insulating board frora 
mill waste as sla.bsj, aidings,, edging, aiid b- rk of 
spruce, IieHloclij ;oiiie. fo rakke insulating and 
building boards. State that California used 10,000j 
000 eq. ft. of lumber substitutes Der yesr and the 
nacific lorthwest, 20^000^000 sq. ft.'12,000,000 
en. ft. oer yr, in oonstructiim of refrigerator 
cars. " 
(37)' Paper Trade Journal. 
Oelotes Gor:i;iejay ejc-yuMs oloit at !:,errerOj Loui-
slojia. 
Pajoer Trade Jl. SS, :;o. (lySd). 
'hro 76-inch swinf? liojumer riills, each driven by 
& H)0 H.P» laotor nre re'mired for each boord machine. 
(5£>). Fc.pf^r 
Jiaimfacture of fiber board. 
Paper. 32, Ko. lBi 3 (1923) 
A descri-otiOA of & procens which T>ror?uoBs fiber 
board thu-t is homop-eneoim in structure but Wholly 
rliffprent in char act'''X, 
(59)» Felling:, A. J. 
I^drolysis c? e'Xxa&tmm sulfate o n  ap:.;lication 
of tlie 0uinlvrr!rone electrode. 
Journ. SiCT. Met. and liining Soo« 3. afrlea 
26igg-95 (1925)» 
Hydrolysis calc. "by aeasiiring ¥» of ooll&t 
Differenoe in electrodes se«a!? cHie to salt 
effect of quinliydroiie. 
(60), Petetsoiij, 0. J. and Hixoftj R. U. 
Giiesieal ©sasainatlcn of tlie tissue of tlie oorTa-
st all:. 
Ind. 0jid Itoistr. Ghe®. MialytiCEl Edition 1, lo. 
2165 11929): 
Tiie coniposit 1:511 of the cornstalk is s'lven asi 
fhe Trrious vMsTta 0:? tiie str-lks ei-we ftbout the 
ease analysis. 
(ol). Poeslj J. A, 
Ha j Ja2(s0l^)3 S£3 j Scit • KOI I Hgg CX 
Pt qpiialijd. I Alg aq | ICl j sat .Hp..3Clg 
lignin - ar/irox 
pentosf;!! " 
cellulose 
Using wall boerd as a building :;iaterlal« 
Blclg, A':"e ^.'7^ (Feb* l9l^). 
Brief destii'lptions of u.'S of board. 
(62).  Porter J J. A-
Gl^jsnja plaster fmd violl "boards. 
Froe. Aia. Soo. Testiniz materials 22, pgrt 
li33& (1922). 
Breaking load and aodulus of rupture of 31 speciaene 
of plaster 'board cud ^all boaxd pre 
(63).  Railway Age«. 
lEsulating Itmiber foje refrifcarator OBIB . 
Hallway Age 775^0^ (Hotr. 1| 192^0» 
describes ise of Celotex as insulating .nmtsrial for 
arefxigeratos ea3?s. 
(6^0- Material, 
Siga.? cane yields ne'^ Insulating: taaterial. 
H aw ;'i a t e X i t5l. K 0» 12s ('Os Q . 11? 21) * 
Describes aamifa.ctuxe of bagasse into BH Insulating 
material at the Oelotez plant. 
(65). Reeoe, Joto 5» 
aynfhetic lumber j.i'ou coxnstallcs. 
B. S. Tliesis (unoublished) Library, Xo-7^, 7'tate 
Golleg^e, Amess io'?a. (192S). 
Ttie ootlsiMii T/Tesewe fox makin!T board was 
found to foe about 55Q lb@«/sr?* In* absolute. 
Boaxd?? 'fUid® fxora iralp wiiicli lig'l feriaented 33 clays 
2b.o'ffe& m increase in atreii,ffth of aborit lOv^' ovex 
bofirds froT". si. rail ex but imfementecl t>u1> .'.lolsture 
Rbsor'ition of ferraeiited t)u1o board was about IS-'SO':? 
1033 th0;Ei tile unferaented. 
(66). Itloheidson, H. 
The Bislng and waterproofing of synthetic lumber 
fxoa oosiistnliics. 
B. Tlieais (unptiiaislied) lo^ja '^tate 
Uollep;e, .meg, lo-r,.. (1928)» 
Tlieory of sisiriff cUscuesed,. poeslbl© ".r£80lia,nlg© 
miG-gested. Cbeaical an-^lysis reiresled that cornstalks 
not p.f'irtlcijilarly difficult to sise. 
pH for best sizinp: a.bout ^4«7« ^^rying found to 
b© uniiaoortant. A sisall cjuantity of acid be 
substituted for some alma witbout a gyeat sacrifice 
of size j|as^ity. Other materials imrestigated as 
siBin^ wateriai not as satisfactory as rosin and 
alura. 
A method of surface coating is worked out. 
(67),  ReiiaeBsohaeiiler, R* H.; and Oastrem, 3. M. 
ilaiiufacture of papn-r fro'n cornstalks. 
B. 3, Tlie^ris (unpublished) Library, lo'^ra State 
Oollege, iiraes, lova* (1926). 
A good grade of oapsr tyas prodiioe^- by irerious 
ttiethods* 
(6g). Roberts, S. 0. 
An insulating lumber froa bagasse, 
Oompressecl Air kag. 27, Ho. 10j291 (Oot. 1922). 
Botes on fabrication of Celotex from i3ugar oene 
mate, Its Talue as aii liisulating ^^atarial 
(69).  Roeaaaiij Joeepii 
lliBtory of letEiitic-ied wall board pa-tents. 
Paper Trafle Jl„ 36,^0. 3i Cl9Hg). 
iiiieriaciu 'j'-.teiit situation olironoloryically covered, 
A brief history of the development of tlie -^all board 
inaustsy, as well es an eraplrioal claosificfitiori of 
boards fiCooxf^lTiP: to the method of aamifacture, also 
n brief jevietT of rraterprooflnr^ and flre?)roofing» 
DortTds ooir^^recl includea lathe feoDJdB, etc, 
C70). Hossaan^ Joseph 
'•'all board patent a-ijory. 
Ptfoex Trade Jl. ^6,10. S2j50 (192^). 
A revlev,' of the existln.r oi-tents in r©f?ard to the 
Mamifacture of "'all uoarrl (ain,'-*le banrds r:i.ade of one 
lasrer, thct is aot Xasinated). 
(71). Rue J J. 13^ 
llie rod mill in the paper and pulp industry^ 
Paper Trade Jl« g3 ,No. 12553 (1926). 
A first report on work carried out at tlie Forest 
product Labora.tory LiBin;V' a rod mill as a beater 
end refiner. 
(72). Rue, J, T). 
Bse rod iiilll as a refiner end beater. 
I>a>-r Trade Jl, el3 ^lo. 23 tk-"} il92S). 
i\ descrlptian of tlie rod mill ae in the 
axperitaeritei 'i-ox'k et the Forest Producte li&^-oratory. 
( 7 3 ) '  sellerer, Robert 
Oaseiii, Ito preparatioa fjicI teclmioal uttllna­
tion. 
3G0tt Greettwood ,|jondan (1921). 
Used ip, prer^ar&tion of aebeR*:oG bo^rd m binding 
laaterlal. 
(7^0« '^clirieicier, J, 
The results of niKitiajr 'board fro-:; raeclianlCKl r>ulp, 
oa-ecsifcilly fcy the of t!te rod rail:;. 
r. :- '^i'lesia (iin':-;xiblir!hesl). Idteary, lav.rs;, 
0 ol 1 efre,, ime I o'l a. (19.27) • 
vieruits dbtfilneO. ueinr?; sraall rod mill oromia-
Inr;' t -'ke it vrofth wliil© to secure 
» i; ..•® ron 
(7''0* :;C3i2ke:U1i-'irJ J. !i, 
or= pulnn fro-i cortifst? ik and 
nuf"'-T ' ':'nC5te« 
Ph, T). Ifissis {xirfTabll ffiheti) ItlbraS'ji* j Iowa 3tat«? 
Oollefflje^ Ai'iJeSj 2o:7a (1929)» 
Giires tliOA'CJUfTti description of irax-ious tyi;:)e«9 ot 
0a:peri!ii0Tital ':mahi.n^VY ixrmd.^ A XbT'-^g ?: ./• "ber of 
nlioto--2aic^oCTe':>fes axe inCuded® &IEI>5 tt?-:- •/''a2?a<3tejE?iB-'-
t i e s  o f  t h e  f i b e r ©  o f  y a r  1  o u s  b o a ^ - c i X v ^ u a a s e d .  
I'lany tyo^r's of oooklriA- have been tried oia*'. and tna 
reported^ 
( 7 6 ) .  S e r i t o e r ^  B »  j  m d  G a ^ s o u ,  F ,  T .  
A study of fiber bo,?sx<?s i'oi* deTOloping 
speci fi c t i CP. et t. tl6 fis« 
trade Jl, ^ 9, Ho. 13i6l (192$). 
Definee fiber wz-U. iboaxd. There p5:.-:eex0 to be /-o 
relationsliip in regei-d tu fiber g/all board "between 
the factors of water abg^orptiar ani? hydroscopic 
moisture sbeorption, 
of ©:Kpaiisloa data, on i-reill borrrds. Kapan^-
eion by sat-U]e'ated Imaidity concaiti .na elve different 
renmlts from exnsn^i-iH by in 
trae for otbey Iriaialdities otisflied<» 
Both water absorption c-nd; ar,iaB.sion by i.;:-jorsfi3n 
in waiter irarjr by differ'^nt ore-conditi "jnlnr" 
liusilclities. 
of m i  '  j O T t m  oil bref^ktnr'^  vnRChln© does 
not affect iresiJl.ts to rny r'-r^-M-eoi-fible eait^at. 
^Insoificati m 3tnnd,ar'''3 ;;:u*e 
( 77)» .3G"rr7"Ibf?.^ O. 
.T\,  13: 56 Cl9a6).  
""ha rsh oo^tGnt of is not r^^^ponnlble 
fisr %'he obBornti^m of ooi;j .jotui^o. The 
der^ree of 1 •:>'" in­
fluence o'l nboorpti-'in. 
(78). 3 si del,, 
The -production of synthetic Xtuaber fro.n oora-
stf.lks. 
Thesis sh©d) Library^ Iowa l?tate 
C o l l e m ,  Asiea, lo-ra. (192?K 
the u?- of cornet.'-llcr:? rn*! gypsum 
• • an insuletittT boi,net3. 
j'Jid onrty woxk on process of nmlcinfr •^lechanloal 
bOcX'd, 
(79) .  Stiles, 
Detei'iiilnia:?; thearaaX conductIvity of b.eat insula­
ting aatei'irils. 
Oriea, , % ;iet, 3^? Ivo. 10!625 (1>S9)» 
Describes simple yet accurate appaaratus for 
det'';r';iiisitig the soeffloient of thernel conductivity. 
(SO), ^teraifsster, 
Cp .Bein enc' its indunttlcl aonlico.tio.ag. 
Chesiic^,! "ct. :-u., Y. (192?). 
If X05in ii':ed "-itL. cr;3ei:u ^\s dis^'-Tolirj ao?ent 
oiisine- i'Tntoved 3001 by li casein l60':^ hy 
easeia. 
(1^1) e Sufeorceioter, .d^fin, 
'Jheaistry of ^mc!' na:-;?^'r, 
'mey, !T. •?. (1920). 
OiieTfiigtry of -;rjr>'9r thoroixfilaly r^one into. ?ro-
oeriures, saialyset5, methoC^ of sizing f?iven. 
ACif), :-:iay h& u'led to :)recipity,te rosin boob fiber, 
but results aa?e not '^rnaneiit» "bsst suto-
stitate t'j ' •-
^ater containing Ga(H00^)2 or OaOO^ 03? 0a(0H)2 
pa:ptloulai"ly tJad foi" si sing while OaSOh OT 
"OaOlg bas no results to speak of. 
Drying has large Influence in siting pToperly, 
Should have gradually inoreasing heat in' dryey. 
!3utherla2idJ I), M. Jr. 
Drying tooards, 
papex Trade Jl. BO, Ho. 2;50 (1925). 
BU0klinc* in dxyinfi: has troubled "board malcei's fox 
years. A new machine now In use has flat plates, 
steaja heated, faced with soreens, to allow the ateam 
to eecaoe. Such a laachin® dtied a one-fouxth inoh 
fcoaJ^d moisturs in JO minutes. 
Sweeney, 0. R. 
Oo?araexcial utilization of cornoobs. 
Iowa Sngr. Sxp. 3ta. Bui. Ho. 73 (192^)• 
Gi-ffes Qjnalysee, m'oducta of distinction, hy-
drolyses, etc. of corncobs, laicli woric is ap:)lica"ble 
to Gorustalks. 
Tan, H. 
Oor'fistn.lks n?? r ra.w Mnterial for ^'irnufic-
tuxe. 
3. Tliesis (im,mbli^ed) Libraxy, Iowa -Itate 
Oolieae^ /oneSj loiTa. (1926). 
A diacuseion of the OTOduction o f  v m a r  from 
corngtplfcs by different cof:?ietcial oookg. 
'Biariet, A. and r^elorolx^ P. 
iClectxio theory of rosin slzinr?, 
I'coer 35^ Ko. Sj 5I (I925). 
«3uhiiiaxy of theory of" rosin aigiiip: oonsideriTig 
colloidal 2>li®noi.aena» "xoeTimmitel vfoth to show" 
tnat altm need not "l^e iiset' as a siKiiip; a^ent, that 
HgSOh could be substituted fox tlie aliiia. Ho def­
inite fist^reo given for this, nor '^-is tJi© oa-.^er 
f^fejeoted to a time tsst, 
U-. S. T-jeot. Aip-, 
Corn acreage for 1925. 
Yearbook for l$2S'S'}k- (1927). 
Com acreage in U. S. 
For 192^ - 101^076,000 
For 1925 - 101,631,000 
In lovia 
192^ » 10,912,000 
ifebber, H. A. 
Cellulose froia cornetalks, 
Ind. Ensp?. (Jhm. 23, Ho. 3: S70-275 (1929). 
Approx. 35>' o'^ v/ci-r 'ut of cornstBlics in cellulose. 
BulKier tlisn v?ood out ueqt be en.slly de-lirpiifled. 
Gelluloae extracted suitable for iaany purpor-ies^ 
Coot of liarvestina: s'dven as 10.12 pex ton. 
"^ei^3,s, F-
iiakirify artificial lumber. 
Puln and Paijer ::'m. Osnadg, 22:^99 (192^). 
Brief description of raamif-icture of "balesKi 
v.-ool"  r :nd "Mu-wbod".  Lat ter  : f l fMSuftot t i ref i  from em 
mill offal. Obip >ea, -nlven nilld slkElliie treat­
ment, rroinir' "ieohenlc::*! ly Im "jresence of i?rat'=^r, 
slaedj flowed on to ri soreen ursx3 subjeetea to heavy 
h'tiff woofI-»like fotmeo. It is 
finrlly dried to e molBture content of o-S'n. 
(69). Weiss, H. F. 
Balsara wool. 
Ohem. Met. Sngr. 2$t53^ (1923) • 
Coniferous saw mill waste hogged end shredded^ 
and "boiled in alkaline solution. Fibers combed 
apart in beater, fire proofedj pressed till tbey 
hold moisturey and' subaequently dried to lQ-% 
moisture, a^ain shredded and oorabed spait. '?hen 
blovm throu^ atraosphere of ceiaent against 
traveling wire soreen they are ceraented tof^ether, 
(90). Tifikoff, iu (>. 
Insula-ting: lu^iber f r om sugar mill bagasse. 
Ohem. f-et. 'i'-n^jr, 2953^0 (1923)» 
The bagasse is cooked to reraove reains, wa;se8, 
etc. and to leave the fibers toug:h end flexible. 
Fibers seps^rated by beaters and refiners. 'atex-
proofing material is added and the fibers are 
fitted into boards and dried. Product is li«?ht 
end &n efficient heat insulator, 
(91). 'Titha:!, G. 5. sr. 
Modern r^ul ; ond :)aoer rii;'>^ing. 
Ohe;.i. Ojatalor; Co. •:ew York. 5'^ 2^11 (19^0). 
Hoaln sold in aSO lb, barrelr: i:;ciu'-'iii,p vel-'fiit 
of container. Dark grades rosin reive better size 
U3 to certain liiaits. neady-:;iade size !sore costly 
to tise theji bou;''"ht eIzs, 
•3i2!e Qhould be diluted before being added to 
the beater. Free stock more difficjiilt to slzQ thsn 
ftlow stock. 
(98). Xhexeborf, T.. P. 
The Bizitv' of 'jpopt. 
frade Jl. 7^, ''o. 
Sizing said to be cheialco.! reaction of rosin with 
fibexB—not absorption phenomen-a—not coated—but ohem-" 
ioal comblnations-Papers retaining sizing many years 
cited as evidence. 
